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INTRODUCTION
Environmental cleanup (remedial action) is needed at the 2tXI-CW-5 U Pond and

Z-Ditches Cooling Water Waste Group Operable Unit (OU), the 200-CW-2 S Pond
and Ditches Cooling Water Waste Group OU, the 2tE-CW-4 T Pond and Dithes
Cooling Water Waste Group OU, and the 200-SC- 1 Steam Condensate Waste Group
CU. The cleanup is needed to reduce risks to hunan health and the environment
that are posed by fontaminated soil and debris.

Remedial action for the 200-CW-5, 2U-CV-2, 20)-CW4, and 2(n)-SC-I OU
waste sites, shown in Figures I through I (at the end of this Proposed Plan), is
required by the Comprehensioe E m.'ironnental Response, Compensation, and Liability
Alt of 1980 (CERCLA), also known as the Superfund, and by the Resource
Conservation and Liabilihy Act of 1976 (RCRA). This document presents the Proposed
Plan for the soil waste sites and associated strut lures. This document describes six
cleanup alternatives and identifies the preferred remedies for the waste sites.

In presenting the remedial alternatives and preferred remedies for these waste
sites, this plan referen es or highlights key information that can be found in greater
detail in DOE/RL 2004-24, Feasibility Study for the 200-CV-5 (LI Pond/Z Ditches
Cooling Vitor Waste Group), 200-CV-2 (S Pond and Ditches Cooling Water Waste
Group, 200-CW\1-4 (T Pond and Ditches Cooling Water Waste Group), and 2Al-SC-1
(Steam Condensate Waste Group) Operable Units, and other documents uontained in
the Administrative Record file. These dot uments may be reviewed to gain a more
comprehensive understanding of the history, previous studies, and site
dest riptions that influente the selettion of remedial alternatives and remedies.

I his Proposed Plan, which serves as the public notice required by both CERCLA
and RCRA, is issued by the U.S. Department of Energy (DOE), U.S. Environmental
Protet ion Agency (EPA), and the Washington State Department of Ecology
(Ecology). These three agencies -collettively known as the Tri-Parties -are

proposing the preferred alternatives for these waste sites under the authority of
CE RCLA and RCRA and in accordane with the Han/ord Federal Facility Agreement
and Consent Order, also known as the Tri-Party Agreement (Ecology t. al. 1989).
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THE 200-CW-5 (U POND AND Z DITCHES
COOLING WATER WASTE GROUP), 200-CW-2

(S POND AND DITCHES COOLING WATER
WASTE GROUP), 200-CW-4 (T POND AND

DITCHES COOLING WATER WASTE GROUP),
AND 200-SC-1 (STEAM CONDENSATE WASTE

GROUP) OPERABLE UNITS,



EPA
U.S. Environmental
Protection Agency

P'oiogy
hington State

partinent of Ecology

DOE
U.S. Department of Energy

NEPA
National Environmental
Policy Act of 1969.
A Federdl law that
establishes a program to
prevent and eliminate
damage to the environment.

Hanford Federal Facility
Agreement and Consent
Order (Trn-Party
Agreement)
An agreement and consent
order among DOE, EPA, and
Ecology that details the
proces to be used to
address CERCLA RCRA,
and state requirements for
cleaning up the Hanford Site.

Remedial Investigation.
A data collection activity
under CERCLA that includes
sampling and analysis to

'tify the nature and extent
-ontaminants at a waste

site.

How will
Contaminated
Groundwater be
Addressed?
The remediation of
contaminated groundwater
that may be beneath the
200-C W-5, 200-C W-Z,
200-CW-4, and 200-SC-1
Operable Units will be
addressed by the four
groundwater operable units
at the Hanford Site
(200-UP-1 and 200-ZP-1
Operable Units in the
200 West Area and the
200-BP-5 and the 200-PO-1
Operable Units in the
200 East Area).
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The DOE also is issuing this Proposed Plan as part of its responsibility under the
National Environmental Policy Act of 1969 (NEPA).

The Tri-Party Agreement addresses the need for the cleanup programs to integrate
the requirements of CERCLA and RCRA to provide a standard approach to direct
cleanup activities and to ensure that applicable regulatory requirements are met.
Details of this integration are provided in Section 5.5 of the Tri-Party Agreement.

Overview of the Proposed Plan
This plan proposes remedial actions for 15 waste sites that are in the 200-CW-5 OU,

9 waste sites in the 200-CW-2 OU, 8 waste sites in the 200-CW-4 OU, and 16 waste sites
in the 200-SC-1 OU. These waste sites received cooling water, steam condensate, and
chemical sewer waste from several facilities in the 200 East and 200 West Areas. These
waste streams consisted of water that ranged from acidic to basic and contained
chemical and radiological contaminants.

For these waste sites, this Proposed Plan presents "source control" cleanup actions
(in other words, actions that reduce risks by mitigating the source of the
contamination). To identify preferred remedies, the Tri-Parties first evaluated the
following range of alternatives:
* Alternative 1 - No Action

* Alternative 2 - Maintain Existing Soil Cover, Monitored Natural Attenuation, and
Institutional Controls

* Alternative 3 - Removal, Treatment, and Disposal
* Alternative 4 - Capping
* Alternative 5 - Partial Removal, Treatmen, and Disposal with Capping
* Alternative 6 - In Situ Vitrification.

Given the varying nature and extent of the contamination at the different waste
sites, no single alternative could be applied to all of them. As discussed later in this
document, Alternatives 1, 2, 3, and 4 have been identified as preferred alternatives to
remediate different waste sites.

The combined present-value cost for implementing the preferred alternatives is
estimated to be approximately $263 million. This estimate is based on a feasibility
study-level estimate (refined cost estimates will be prepared based on the results of
additional sampling and the remedial design; these refined cost estimates will be
included in the remedial design report/remedial action work plan to be generated
later). Appendix A provides individual present-value costs for each waste site.

The following sections of the Proposed Plan provide information regarding:
* The history of the 200-CW-5, 200-CW-2, 20-CW-4, and 200-SC-1 OUs
+ The scope and role of the proposed actions, including strategies used to

characterize the waste sites, and regulatory requirements and goals for the
remedial actions

* Site risks
* Summaries and evaluations of remedial alternatives
* The preferred alternatives for the different waste sites
* Community participation.
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SITE BACKGROUND

Hanford Site
The Hanford Site (Figure 1) is a 1517 km2 (586-mi2) Federal facility located in

southeastern Washington State along the Columbia River. From 1943 to 1989, the
primary mission of the Hanford Site was the production of nuclear materials for
national defense. In July 1989, the 100, 200, 300, and 1100 Areas of the Hanford Site
were placed on the National Priorities List (NPL) (40 CFR 300, "National Oil and
Hazardous Substances Pollution Contingency Plan," Appendix B) pursuant to
CERCLA.

200 Areas
The 200 Areas are located in the central portion of the Hanford Site and are

divided into three main areas: 200 East Area, 200 West Area, and 200 North Area.
Operations in the 200 East and 200 West Areas were related to chemical separation,
plutonium and uranium recovery, processing of fission products, and waste
partitioning. Major chemical processes in the 200 Areas routed high-activity
(radioactive) waste streams to systems of large underground tanks called tank
farms. Lower activity liquid wastes were discharged to trenches, cribs, drains, and
ponds, many of which were unlined. The 200 North Area formerly was used for
interim storage and staging of irradiated fuel.

Waste sites in the 200-CW-5, 200-CW-Z 200-CW-4, and 200-SC- 1 OUs received
liquid waste streams (principally cooling water and steam condensate) containing
varying concentrations of radionuclides and/or chemicals. Waste streams were
received from six main areas:

* A, S, and T Plants - Performed plutonium separation from irradiated
fuel rods.

* B Plant - Performed plutonium separation from irradiated fuel rods. Also
carried out recovery of cesium, strontium, and rare earth metals.

* U Plant - Performed uranium recovery.
* Z Plant - Performed americium and plutonium separation and recovery.
The use of very large volumes of cooling water for steam condensation and

process vessel cooling resulted in the generation of very large volumes of effluent
more than 90 percent of all liquids discharged to the soil column in the 200 Areas
were from cooling water. The cooling water and steam condensate remained
entirely separate from contaminated process liquids by physical barriers, which
typically were the walls of a heating or cooling pipe coil. Steam and cooling water
were circulated through coils inside process vessels to adjust the temperatures in
the vessels. After exiting the process vessel, the spent steam was condensed with
cooling water. The condensed steam and cooling water were released to plant
sewers or piping systems that discharged to ditches and ponds.

Over time, coils that circulated steam and cooling water inside chemical process
tanks were known to develop pinholes and hairline cracks because of the corrosive
chemicals and high thermal gradients in these tanks. These minor defects usually
did not lead to contamination of the steam and cooling water because the pressure

NPL
National Priorites List A list of
top-prion4y hazardous waste
sites in the United States that
are e6gible for investgation
and cleanup under Superfund
(40 CFR 300, Appendix B).

CFR
Code of Federal Regulations

How do we know what
contaminants are
Present at the waste
site?
Waste sites within the
200 Areas have been
characterized through a series
of three investgations
(I) A scoping-level
investigation (such as
DOE/RL -92-05, B Plant Source
Aggregate Area Management
Study Report). (2) remedial
investigations (such as
DOEIRL-2000-35, 200-CW-1
Operable Unit Remedial
Investigation Report),
DOFIRL-2002-42, Remedial
Investigation Report for the
200-TW-1 and 200-TW-2
Operable Units (Includes the
200-P W-5 Operable Unit, and
DOFJRL-2003-11, Remedial
Investigation Report for the
200-CW-5 U Pond Z Ditches
Cooling Water Group, the
200-CW-2 S Pond and Ditches
Cooling Water Group, the
200-CW-4 T Pond and Ditches
Cooling Water Group, and the
200-SC-1 Steam Condensate
Group Operable Units. (3) The
application of the analogous
sites approach in the feasibility
study (DOERL-2004-24). All
of the representative sites have
been sampled; the remaining
sites have been characterized
through process knowledge

Ditches and Ponds
Low-level liquid wastes were
typically discharged into
drainage ditches. The wastes
would then flow into one of
several settling ponds. Wastes
also were conveyed via
process sewers and pipelines
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Retention Basins
Liquid wastes sometimes
were discharged to retention

7s. While the waste was
J within the retention

basin, wor*ers would sample
the liquid waste to determine
whether it could be
discharged to a ditch or
pond.

Crib
An underground structure
designed to receive liquid
waste that can percolate into
the soil directly.

Unplanned Release Area
Areas where accidental
discharge of wastes
occurred

Control Structure
Control structures regulated
the flow ofliquid wastes
through pipelines and
ditches.

Characterization
Identification of the
characteristics of a site
through review of existing

information and/or
apling and analysis of

environmental media and
materials, to determine the
nature and extent of
contamination so that
informed decisions can be
made regarding the level of
risk presented by the site,
and the protective remedial
action that is needed

in the pipe coils was greater than the pressure in the process or condenser vessels.
However, on occasions when the pressure in the coils was reduced or suspended,
minor leakage through the flaws led to waste stream contamination. Other accidental
releases from causes such as operator error also have contributed to contamination of
the effluents discharged to the waste facilities in these OUs. Several waste sites also
received sludge removed from retention basins within these OUs.

The waste sites in the 200-CW-5 OU primarily received cooling water from the
Z Plant and U Plant and their supporting facilities. The 216-U-10 Pond was the final
disposal site for most of these waste streams. The pond received 165 billion liters of
water between 1944 and 1985 from a number of facilities by way of the 216-U-14 Ditch
and the Z-Ditches.

The 200-CW-2 OU waste sites include steam condensate and cooling water disposal
sites primarily used by operations conducted at the S Plant. The volume of waste
directed to these OU waste sites is unknown.

Waste sites within the 200-CW-4 OU include the cooling water waste disposal sites
used for the various activities and processes conducted at the T Plant complex. The
waste streams were collected in the 207-T Retention Basin and discharged to the
216-T-4A and 216-T4B Ponds by way of the 216-T-4-1 and 216-T-4-2 Ditches. More
than 42 billion liters of liquids went to the ground at the 216-T-4A Pond and
216-T-4-1 Ditch between 1944 and 197Z while unknown, but much smaller, quantities
of effluents were discharged to the 216-T-4B Pond and 216-T-4-2 Ditch.

Waste sites within the 200-SC-1 OU consist of cribs, retention basins, unplanned
releases, pipelines, and control structures that received or transported steam
condensate from a number of the large processing facilities in the 200 Areas. The
volume of waste generated from these OU waste sites is unknown.

Additional background information on the history of operations, important
waste-generating processes, and liquid waste disposal practices at the various
processing areas is provided in the feasibility study (DOE/RL-2004-24).

SCOPE AND ROLE OF ACTION
This Proposed Plan presents remedial actions for contaminated soil, structures (such

as concrete, retention basins), and debris (such as timbers) associated with liquid-waste
disposal sites within the 200-CW-5, 200-CW-Z 200-CW4, and 200-SC-1 OUs. The
proposed remedial actions reduce potential threats to human health and the
environment from waste site contaminants. Other than the requirement for the source
control action to be protective of groundwater, the scope of this plan does not include
remediation of groundwater that may be beneath these waste sites.

The scope and role, including identifying strategies and determining the
requirements, limits, and goals for cleanup, are key elements of the action. These
elements are discussed in the following sections. A key component of the overall
strategy for actions in these OUs includes cleanup of waste sites, structures, and
pipelines that represent some of the more highly contaminated waste sites at the
Hanford Site. Measures will be employed to ensure that remediation is conducted in a
cost-effective and integrated manner.
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Analogous Site Approach
The characterization of the waste sites discussed in this plan employed the use of a

streamlining process, called the analogous site approach. As detailed in
DOE/RL-98-28, 200 Areas Remedial Investigation/Feasibility Study Implementation Plan -
Environmental Restoration Program, the analogous site approach streamlines the risk
investigation process through the development of conceptual site models. Generated
from sampling and analysis data for the representative sites, the conceptual site models
form a basis for estimating risks and evaluating remedial alternatives for other waste
sites. Thus, the waste sites identified in this Proposed Plan either have been sampled
directly or were evaluated with the use of conceptual site models from representative
sites that were sampled. However, additional sampling data will be collected
concurrently with or after the Record of Decision (ROD) for these waste sites:
* Waste sites where no action was selected as the preferred remedy - Data collection

will be conducted to verify that remediation goals have been met and that residual
risk is at acceptable levels.

* Waste sites where maintain existing soil cover, monitored natural attenuation, and
institutional controls was selected as the preferred remedy - Data collection will be
conducted to confirm the site conceptual model.

* Waste sites where removal, treatment, and disposal was selected as the preferred
remedy - Data collection will occur using an observational approach; samples will
be taken from the open excavation as the removal progresses.

* Waste sites where capping was selected as the preferred alternative - Data
collection will be conducted to support design activities, as well as to confirm the
site conceptual model.

* Waste sites where partial removal, treatment, and disposal with capping was
selected as the preferred remedy - Data collection will occur using an observational
approach; samples will be taken from the open excavation as the removal
progresses. Additional data collection may be conducted as necessary to support
design activities for the capping portion of the alternative.

* Waste sites where in situ vitrification was selected as the preferred alternative -
Data collection will be conducted to support design activities and to confirm the
site conceptual model. If a cap over the vitrified material is needed, additional data
collection may be conducted as necessary to support design activities for the
capping portion of the alternative.

Representative Waste Sites and Conceptual Site Models
The conceptual site models used to characterize the waste sites evaluated in this

plan were developed from sampling data taken from representative waste sites. The
representative sites include the 216-U-10 Pond, the 216-U-14 Ditch the 216-Z-11 Ditch,
the 216-A-25 Pond, and the 216-T-26 Crib.

Table 1 identifies the representative sites, the analogous sites, and the rationale for
applying the representative waste sites conceptual models to the analogous site.
Appendix B provides summary information for all the waste sites.

Land Use
Part of the scope for the evaluations presented in this document involved

calculating the site risks based on the reasonably anticipated future land use for the

Analogous Site
Approach
Facilities have waste sites
that are geologically similar,
have similaprocess and
waste disposal histories,
and have similar
contaminant inventories. In
these situations, the
analogous site approach
can be used to reduce the
amount of site
characterization required to
support remedial action
decision making. Within
each group of similar sites,
a representative sitels) is
selected for comprehensive
field investigations, including
sampling and analyses.
Findings from site
investigations at
representative sites are
used to develop a
conceptual site model,
which is applied to other
"analogous' sites that were
not sampled The nature
and extent of contamination
at unsampled analogous
sites are assumed to be
similar to the nature and
extent of contamination
described by the conceptual
site model br the
representative site(s) that
was sampled. Confirmatory
sampling is completed
before the remedial action is
designed, to confirm the
accuracy of the site
conceptual model ith
respect to the unsampled
analogous site.



Table 1. Conceptual Models, Analogous Sites, and Rationale for Application. (3 Pages)

216-S-16P Pond + The waste sites received similar waste (i e., cooling water from U Plant or
216-U-10 Pond S Plant facilities)

* The pond received process cooling water and steam from the
202-S Building (only Lobe #1 received 202-S waste) The 216-U-9 Ditch
later was connected to the 216-S-16 Ditch to divert overflow from the
216-U-10 Pond to the 216-S-16 Pond

216-S-17 Pond * The waste sites received similar waste (ie., cooling water from U Plant or
S Plant facilities)

* The pond received process cooling water from the following.
284-W Powerhouse, 231-Z Laboratory, 234-5Z Building, 2723-W Building,
2724-W Building, 221-U Building, 224-U Building, 241-U-1 10 Condenser
Tank, and 242-S Evaporator Facilities via the 216-U-14 Ditch

216-T4A Pond, 216-TAB Pond + The waste sites received similar waste (i e., cooling water)
+ The ponds received 221-T and 224-T process cooling water, 221-T steam

condensate, 242-T Evaporator condenser cooling water and steam
condensate, 2706-T decontamination waste, and 242-T condenser
cooling water

216-U-9 Ditch, 216-U-11 Ditch + These waste sites received process cooling water overflow from the
216-U-10 Pond and connect the 216-U-10 Pond with the 216-S-17 Pond

+ The contaminant distribution is expected to be very similar between the
216-U-10 Pond and the 216-U-9 and 216-U-1I Ditches because they
receive waste from the 216-U-10 Pond

216-S-5 Crib, 216-S-6 Crib + The waste sites received similar waste (i.e cooling water from U Plant or
S Plant facilities).

* The cribs received Reduction Oxidation Plant steam condensate with a
low potential for contamination and process vessel cooling water and
steam condensate water from the 202-S Building

216-A-6 Crib, 216-A-30 Crib, * The waste sites received similar waste (i.e, cooling water from the 202-A
216-A-37-2 Crib Building)

+ The cribs received steam condensate, equipment disposal tunnel floor
drainage, water-filled door drainage, and slug storage basin overflow
waste from the 202-A Building The 216-A-6 Crib was used in conjunction
with the 216-A-30 Crib

216-S-25 Crib . The waste sites received similar waste (i e., cooling water from U Plant or
S Plant facilities)

+ The crib received 242-S Evaporator process steam condensate and
216-U-1 and 216-U-2 groundwater pump-and-treat effluents

216-B-55 Crib * The waste sites received similar waste (i e, cooling water or steam
condensate)

. The crib received steam condensate from the 221-B Building

216-S-172 Control Structure, + The waste sites received similar waste (i.e., cooling water from U Plant or
2904-3-160 Control Structure, S Plant facilities)
2904-S-170 Control Structure, These waste sites received process cooling water and steam from the
207-S Retention Basin 202-S Building, to the 216-S-17 Pond and 216-S-16 Pond

2904-S-171 Control Structure 4 The waste sites received similar waste (i.e., cooling water from U Plant or
S Plant facilities)
The control structure was used to measure and regulate the flow of
process cooling water that was being routed to the 216-S-6 Crib

216-8-64 Retention Basin + The unit has not been used except for an initial test The source of
effluent was planned to be diverted steam condensate from the
221-B Building: however, the basin never received waste



Table 1. Conceptual Models, Analogous Sites, and Rationale for Application. (3 Pages)
talive Site Analogous Sites Rationale
at Model (Further Information mn Appendix B)

200-E- 113 Process Sewer * The waste sites received similar waste ( e., cooling water or steam
condensate).

I The process sewer transported steam condensate waste from the
Plutonium-Uranium Extraction Plant to the 216-A-30 Crib or 216-A-6 Crib
W aste received is associated with the steel pipeline and adjacent
contaminated soil from pipe leaks

UPR-200-E-19, UPR-200-E-21, The waste sites received similar waste (i.e , cooling water or steam
UPR-200-E-29 condensate)

4 The source of the unplanned releases was 216-A-6 Crib steam
condensate

UPR-200-W-124 * The waste sites received similar waste (i.e, cooling water from U Plant or
S Plant facilities).
The source of this unplanned release was cooling water from the 202-S
Processing Facility

216-S-16D Ditch I The waste sites received similar waste (i e., cooling water from U Plant or
S Plant facilities)

* The ditch connected the 202-S Building to the 216-S-16 Pond and
216-U-16 Pond Contaminant inventory is included in the 216-S-16 Pond
inventory

216-T-1 Ditch * The waste sites received similar waste (i.e, cooling water or steam
condensate)

4 The ditch received miscellaneous waste from pilot experiments,
decontamination waste, other waste from the 221-T Building. 271-T
blow-down vessel cooling water, 221-T condensate from steam-heated
radiators, and sodium hydroxide wash water (nonradioactive)

216-T-4-1D Ditch I The waste sites received similar waste (i.e , cooling water or steam
condensate)

* The ditch received process cooling water from the 221-T and
224-T Buildings via the 207-T Retention Basin, steam condensate from
the 221-T Building and 242-T Evaporator, and decontamination waste
from the 2706-T Building

216-T4-2 Ditch 4 The waste sites received similar waste (i.e., cooling water or steam
condensate)

* The ditch received 242-T Evaporator steam condensate and condenser
cooling water, and nonradioactive wastewater from the 221-T Building air
conditioning filter units and floor drains

216-W-LWC Crib, 200-W-102 I The waste sites received similar waste (i e., cooling water or steam
Process Sewer condensate)

* The process sewer transported waste from the 216-W-LWC Crib and the
2723-W and 2724-W Laundry and Mask Cleaning Facilities to the
216-U-14 Ditch

207-U Retention Basin The waste sites received similar waste (i e, cooling water from U Plant
facilities)

* The retention basin received waste from the 221-U and 224-U Facilities
where it was held for sampling and discharged to the 216-U-10 Pond via
the 216-U-14 Ditch. The 207-U Retention Basin has been modified (by
plugging the outlet tine), converting the function of the basin into an
evaporation pond to support receipt of 224-U Building and grounds storm
water runoff

216-U-14 Ditch



Table 1. Conceptual Models, Analogous Sites, and Rationale for Application. (3 Pages)

Si ne waste sites receiveo simitar waste ke., cooing water or steam
condensate)

+ The retention basin received T Plant process cooling and ventilation
steam condensate, process cooling water from equipment jackets in
221-T and 224-T evaporator cooling water, and flow from the 221-TA
Building via the 216-T-4-2 Ditch

216-T-12 Trench * The waste sites received similar waste (i.e , cooling water or steam
condensate)

* This waste site received contaminated sludge from the 207-T Retention
Basin

200-W-84 Process Sewer 0 The waste sites received similar waste (i e, cooling water from U Plant
facilities).

* The process sewer transported 221-U Plant process sewer waste to the
216-U-14 Ditch

200-W-88 Process Sewer $ The waste sites received similar waste (i e, cooling water or steam
condensate)

+ The process sewer received cooling water, air conditioning condensate.
and floor drain waste from 221-T, 224-T. and 242-T The pipelines are
associated with 221-T and 207-T

UPR-200-W-11, UPR-W-112 . The waste sites received similar waste (i e, cooling water from U Plant
facilities)

* These unplanned release areas received sludge removed from the
207-U Retention Basin

216-Z-11 Ditch 216-Z-10 Ditch, 216-Z-19 Ditch, + The waste sites received similar waste (i.e cooling water or steam
216-Z-20 Crib. UPR 200-W-110 condensate)

+ These waste sites received waste from the Plutonium Finishing
Plant 231-Z, 234-5Z, and 291-Z process sewers.

207-Z Retention Basin * The waste sites received similar waste (i.e., cooling water or steam
condensate)

* The retention basin received steam condensate and cooling water from
the Z Plant Complex (Plutonium Isolation Facility, Recovery of Uranium
and Plutonium by Extraction Plant, 291-Stack) and released it to the
216-Z-10 and 216-Z-11 Ditches

216-A-25 Pond 207-A North Retention Basin * The waste sites received similar waste (i e cooling water or steam
condensate)

* This waste site received steam condensate from the 242-A Evaporator,
and then the waste was transferred to the 216-A 25 Crib or the 216-B-3
Pond

216-T-26 Crib 216-T-36 Crib + The waste sites received similar waste (i e, cooling water or steam
condensate)

* The crib received steam condensate, decontamination waste, and
miscellaneous waste from the 221-T and 221-U Buildings, and
2706-T Building decontamination waste The 216-T-36 Crib replaced the
216-T-26 Crib

200-W-79 Pipeline * The waste sites received similar waste (i e, cooling water or steam
condensate).

* This waste site received waste from T Plant and U Plant effluent
discharges to the 241-T-151 Diversion Box, then the 216-T-36 Crib
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Central Plateau of the Hanford Sites, which includes the 200 Areas. Alternatives
address the requirements of the following anticipated land uses:

* Industrial-exclusive use for the next 50 years (through 2054) inside the core zone
+ Industrial land use (non-DOE worker) after the next 50 years inside the core zone
* Native American uses consistent with treaty rights.
* No consumptive use of groundwater for the next 500 years.

In addition, risks were calculated considering the possibility of intruders beginning
150 years from now (2154) and continued until 2504 because of the increasingly
possible loss of institutional control after that date. All the waste sites in these OUs are
within the core zone.

These human risk exposure scenarios are consistent with the Hanford Advisory
Board (HAB) Advice #132 (http://www.hanfordgov/boards/hab/advice/habadv-
132.pdf). The scenarios also are consistent with the Tri-Party's identification of the use
of a 150-year time frame in their response to the HAB Advice #132 (Klein et al. 2002,
"Consensus Advice #132: Exposure Scenario Task Force on the 200 Area"). The DOE is
expected to continue industrial-exclusive activities for at least 50 years, in accordance
with DOE/EIS-0222-F, Final Hanford Comprehensive Land-Use Plan Environmental Impact
Statement (HCP), and 64 FR 61615, "Record of Decision: Hanford Comprehensive
Land-Use Plan Environmental Impact Statement."

Applicable or Relevant and Appropriate Requirements
Applicable or relevant and appropriate requirements (ARAR) are those cleanup

standards, standards of control, and other substantive environmental protection
requirements, criteria, or limitations activated into law under Federal or state law that:
* Specifically address a hazardous substance, pollutant, contaminant, remedial

action, location, or other circumstance at a CERCLA site
* Address problems or situations sufficiently similar to those encountered at the

CERCLA site that their use is well-suited to the particular site.
The feasibility study addresses the ARARs for the waste sites in detail. As discussed

in the following paragraphs, these ARARs are incorporated into the remedial action
objectives (RAO) and preliminary remediation goals (PRG) that drive the evaluation of
alternatives and the selection of preferred remedies.

Key ARARs identified for the remedy of these waste sites are as follows:
* WAC 173-340-745, "Soil Cleanup Standards for Industrial Properties"
* WAC 173-340-747, "Deriving Soil Concentrations for Ground Water Protection

Evaluations."

Remedial Action Objectives
The RAOs for the waste sites were developed with consideration of reasonably

anticipated future land use, conceptual site models, ARARs, and worker safety. The
following RAOs were identified:
* RAO 1 - Prevent or mitigate risk to human health, ecological receptors, and natural

resources associated with exposure to wastes or soil contaminated above potential
ARARs or risk-based criteria by removing the source or eliminating the pathway.

ROD
Record of Decision. The
lbnnel document under
CERCLA or NEPA in
which the lead regulatory
agency sets iforh the
selected remedial
measure and provides the
reasons for its selection.

Confirmatory Sampling
Sampling before or after
the Record of Decision,
but before the remedial
design is completed, to
confirm the accuracy of
the conceptual site model
used for remedial decision
making.

HCP
Final Han ford
Comprehensive Land-Use
Plan Envronmental
Impact Statement -
DOEIEIS-0222-F

Induatftal-Excluasve
A land-use designation
under the HCP that
applies to the 200 Areas
core zone. Under this
land-use designation,
waste management
activities would continue.
This land use assumes an
industrial worker scenario.
This is an exposure
scenaro where the
receptor works onsite on a
full-time basis The
designation assumes the
land use at the 200 Area
exposure pathways
evaluated includes direct
exposure to radiation,
incidental ingestion of soil,
and inhalation of
resuspended dust and
volatile constituents
(exposure to groundwater
is not considered).

Core Zone
The area in the middle of
the Central Plateau that
contains the current and
future waste management
activities (see Figure 1).
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ARAR
oplicable or relevant and

.ppropriate requirements.
These cleanup standards,
standards of control, and
other substantive
environmental protection
requirements, criteria, or
limitations promulgated
under Federal or state law
specifically address a
hazardous substance,
pollutant, contaminant,
remedial action, location,
or other circumstance at a
CERCLA site.

PRG
Preliminary remediation
goals. These are initial
cleanup levels that are
developed durng the
CERCLA decision-making
process. PRGs may be
refined in the Record of
Decision to become final
cleanup levels (that is, the
remediation goals). A
complete discussion of the
PRGs is presented in the
feasibility study
D06RL-2 004-24).

WAC
Washington Administrative
Code

RAO
Remedial action
objectives. These are
general descriptions of
what the remedial action
will accomplish (such as
prevent contaminant
migrdtion).

HI
Hazard Index is the sum of
the ratios of contaminant
exposure levels to the
refernce (regulatory)
exposure leve/.

* RAO 2 - Mitigate migration of contaminants through the soil column to
groundwater such that no further degradation of groundwater occurs because of
leaching from soils in the waste sites.

* RAO 3 - Prevent migration of contaminants through the soil column to
groundwater or reduce soil concentrations below WAC 173-340-747 groundwater
protection criteria so that no further degradation of the groundwater occurs from
contaminant leaching from soils.

* RAO 4 - Prevent destruction of significant cultural resources and sensitive wildlife
habitat. Minimize the disruption of cultural resources and wildlife habitat in
general and prevent adverse impacts to cultural resources and threatened or
endangered species.

* RAO 5 - Provide conditions suitable for future industrial land use of the study area,
including appropriate institutional controls and monitoring requirements, to
reduce exposure to 15 mrem/yr or less for industrial workers.
These RAOs were used to develop the PRGs discussed in the next section, and will

be finalized in the ROD.

Preliminary Remediation Goals
As described in the feasibility study, PRGs were developed for a comprehensive list

of constituents to establish residual soil concentrations for individual contaminants that
are protective of human health and the environment. The feasibility study screening
process compared the observed constituent concentrations at the waste sites to the
following concentrations:
+ Naturally occurring levels
* Radiological dose exposure limits
* leanup levels consistent with WAC 173-340-745 and WAC 173-340-747
* Screening levels consistent with WAC 173-340-900, "Tables," Table 749-3.

Table 2 summarizes the PRGs for the contaminants of concern (COC) retained as
part of this Proposed Plan. After public comment, the PRGs will be issued in the ROD
for these waste sites as remediation goals or cleanup levels. Only those constituents
that exceed one or more of a given criterion were retamed as COCs. Numeric soil PRGs
were developed independently for the protection of human health, the protection of
ecological receptors, and the protection of groundwater. These PRGs, which were
based on site parameters, then were compared to each other to identify the most
restrictive value and select a PRG that is protective of all pathways. Although PRGs
were developed for each potential contaminant it should be emphasized that
contaminants with PRGs will not necessarily be found at each waste site.

SUMMARY OF REMEDIATION OBJECTIVES
The human health and ecological risk assessments, which are fundamental to the

scope and role of the actions in this Proposed Plan, were performed in accordance with
the Tri-Parties response to HAB Advice #132 (Klein et al. 2002), with EPA guidance for
conducting human health and ecological risk assessments, and with DOE/RL-91-40,
Hanford Past-Practice Strategy. The past-practice strategy approach focuses the
pre-remediation studies, such as remedial investigations, so that more resources can be
allocated to the cleanup of waste sites. A conceptual site model was developed for the
representative sites. Potential risks to human health and ecological receptors were
evaluated in a risk assessment for the representative sites, as documented in the
feasibility study (DOE/RL-2004-24).



Table 2. Summary of Soil Preliminary Remediation Goals.

Cadmium 1.0 mg/kg Cesium-137 20 pCi/g

Cyanide 0.8 mg/kg Selenium-79 1 3 pCi/g

Selenium 0.3 mg/kg Strontium-90 20 pCi/g

Manganese 512 mg/kg Technetium-99 7.6 pCi/g

Uranium (total) 3 21 mg/kg Uranium-233/234/235/238

Europium-154 10 3 pC/g --

Sulfate 1,000 mg/kg Uranium-233/234/235/238

Cesium-137 20 pCi/g Technetium-99 4 2 pCi/g

Americium-241 335 pCi/g Radium-226 7 03 pCj/g

Cesium-137 21 pCi/g Nitrite 13 mg/kg

Plulonium-239 425 pCi/g PCB (Aroclor-1254) 0.99 mg/kg

Plutonium-239/240 425 pCi/g

Cesium-137 20 pCi/g Strontium-90 20 pi/g

Cyanide 0,8 mg/kg Plutonium-239/240 15,000

Nitrate (as nitrogen) 40 mg/kg Uranium-233/234/238

Nitrite (as nitrogen) 4 mg/kg Technetium-99

Americium-241 11,000 pCi/g Strontium-90 220,000 pCi/g

Cesium-137 11,000 pCi/g -

'Listed values represent the most restrictive soil PRG derived from evaluation of direct contact,
groundwater protection, and terrestrial wildlife protection in accordance with DOE/RL-2004-24, Feasibility
Study for the 200-CW-5 (U Pond and Z Ditches Cooling Water Waste Group), 200-CW-2 (S Pond and
Ditches Cooling Water Waste Group), 200-CW-4 (T Pond and Ditches Cooling Water Waste Group), and
200-SC-1 (Steam Condensate Waste Group) Operable Units.

OModeling predicts that this contaminant will not exceed groundwater MCL at this site
Constituent is considered mobile The protection of groundwater is evaluated using fate and

transport modeling based on site-specific conditions Therefore, it is not possible to state PRG as a soil
concentration Modeling predicts that this contaminant will exceed groundwater MCL at this site

MCL
mg
pCi/g
PCB
PRG

maximum concentration limit
milligram
picocurie/gram.
polychlorinated biphenyl
preliminary remediation goal.



coc
Contaminants of concern. A list
of radioactive and/or chemical
constituents that are a risk to
human health or the
- tnment

Human Health Risk
Human health risk is evaluated
in the feasibility study using an
industrial land-use scenario.
Risks are evaluated using
contaminants in the soil from
the ground surface to 4.6 m
(15 ft) below the ground
surface.

Groundwater Protection
Risk Evaluation
Groundwater protection is
evaluated for contaminants in
the soil from the ground surface
to the water table. This
evaluation uses fate and
transport modeling and
comparison to risk-based
standards to assess the
potential for contaminants in the
vadose zone to continue to
impact groundwater or to
impact groundwater in the
future.

Ecological Risk
- iessment

bcologica risk is evaluated for
contaminants in the soil from
the ground surface to 4.6 m
(15 ft) deep. In the feasibility
study, the contaminant
concentrations in this zone are
compared to risk-based
screening levels.

Inadvertent Intruder
Scenario
An exposure scenario in which
the receptor (future rural
residential intruder) resides
within the waste site area and
has planted a garden using the
drill cuttings taken from a
borehole drilled in that area.
The scenario assumes that
after 500 years of institutional
controls, the intruder could
unknowingly obtain access to
the waste site area. Exposure
pathways evaluated include
direct exposure to radiation,
ingestion of soil and garden
produce, and inhalation of
-suspended dust.
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The Tri-Parties believe that remedial action is necessary at the waste sites addressed

by this plan to protect the public health and welfare or the environment from actual or

threatened releases of hazardous substances into the environment. Such a release, or

threat of release, may present an imminent and substantial danger to public health,

welfare, or the environment.

SUMMARY OF SITE RISKS
Risks were estimated based on the RAOs and in accordance with the Tri-Party

response to HAB advice #132 (Klein et al. 2002, "Consensus Advice #132: Exposure

Scenarios Task Force on the 200 Area"). The HAB advice was prepared subsequent to a

series of Tri-Party- and HAB-sponsored public workshops. The Tri-Parties agreed to

assess risks for the core zone of the 200 Areas using an industrial exposure scenario.

The exposure scenario includes the assumption that groundwater under the 200 Areas

will not be used for the foreseeable future. Findings of the risk evaluations indicate the

following.

* At all of the representative waste sites except the 216-A-25 Pond and the

216-T-26 Crib, radioactive contaminants (e.g., cesium-137 and plutonium-239)

exceed the criteria for the target dose of 15 mrem/year to an industrial user after

150 years of institutional control if the waste site cover is removed.

* Nonradionucide contaminants in and around the representative waste sites are

less than the industrial use criteria as defined in WAC 173-340-745(5), "Soil

Cleanup Standards for Industrial Properties," "Method C Industrial Soil Cleanup

Levels."
* Groundwater protection screening values (as identified in WAC 173-340-747) are

exceeded for nonradionucides and radionuclides at all five of the representative

waste sites; however, modeling predicts that soil concentrations at only three of

these waste sites (the 216-U-10 Pond, the 216-U-14 Ditch, and the 216-T-26 Crib)

present a risk of impacting the underlying groundwater.1

* Ecological evaluations indicate that nonradionuclides (e.g., cadmium, selenium)

and several radiological constituents (e.g., cesium-137 and strontiuim-90) exceed the

ecological screening values for terrestrial wildlife populations at four of the

representative waste sites. However, based on site-specific factors such as the

availability of habitat and size of the site, only two of the representative waste sites

(the 216-U-10 Pond and 216-A-25 Pond) present potential risks to terestrial

wildlife.
+ Post-remediation, inadvertent intruder evaluations indicate that inadvertent

intruders would receive doses in excess of 15 mrem/yr at two sites, the

216-Z-11 Ditches and the 216-T-26 Crib.

SUMMARY OF REMEDIAL ALTERNATIVES
As discussed in the feasibility study (DOE/ RL-2004-24), remedial technologies were

identified and evaluated based on their ability to reduce potential risks to human health

and the environment at the waste sites. Collective experience gained from previous

studies and evaluations of cleanup methods at the Hanford Site were used to identify

'A dose limit of 15 mram/year generally will achieve the U.S. Environmental Protection Agency
excess lifetime cancer risk threshold, which ranges between I x 10-6to 1 x 10
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technologies that would be carried forward to develop remedial alternatives to address

the RAOs. For the waste sites, six remedial alternatives were identified for detailed and

comparative analyses. The alternatives evaluated in the feasibility study consist of the

following.
* Alternative 1: No Action. When this alternative is selected, no further action is

taken at the site.

* Alternative 2: Maintain Existing Soil Cover, Monitored Natural Attenuation, and

Institutional Controls. When this alternative is selected, existing soil covers (for

example, the current soils that have been placed over the waste site to stabilize it, as

well as the clean fill placed during construction of the waste site) are maintained as

needed to continue to provide protection from intrusion by biological receptors and

humans. In addition, institutional controls (such as deed restrictions, land use

zoning, barriers, and excavation permits) are put in place to further prevent human

access to the site. Where appropriate, monitored natural attenuation (such as the

decay of radionuclides) is accounted for because this is an ongoing process that

reduces risk over time. Monitoring would be conducted to demonstrate that

natural attenuation is occurring and that contamination is being contained as the

concentrations decrease.

* Alternative 3: Removal, Treatment, and Disposal. When this alternative is

selected, soil and structures with constituent concentrations greater than the PRGs

are excavated, using the observational approach. Because contamination levels at

the majority of the waste sites pose a significant dose threat to workers,

conventional techniques cannot be used for excavation activities. To excavate these

waste sites, additional protections are required to protect the workers, the

environment in the area, and the public that could be exposed near roads or

facilities. These extra protections slow the excavation process and increase the cost.

Excavated material that contains concentrations greater than the PRGs will be

containerized on site and transported to the Environmental Restoration Disposal

Facility (ERDF) for disposal in accordance with that facility's established waste

acceptance criteria. Any material that exceeds the disposal facility waste

acceptance criteria would be stored on site (consistent with storage requirements)

until the material is treated to meet ERDF waste acceptance criteria. In the case of

waste with greater than 100 nanocuries per gram (nci/g) transuranic constituents,

this waste will be stored until the material can be shipped to an appropriate facility,

such as the Waste Isolation Pilot Plant (WIPP). The contaminated material is

characterized and segregated during the excavation process and before being

transported for disposal. Excavation would continue until all contaminated

material exceeding the cleanup goal was removed. The site then would be

backfilled with clean material.

* Alternative 4: Capping. When this alternative is selected, a surface barrier (such

as a Hanford Barrier or an evapotranspiration barrier) is built over the

contaminated waste site, thus "capping" the site to prevent water from infiltrating

into the waste and to prevent intrusion by human or ecological receptors.

Institutional controls (such as deed restrictions, land use zoning, and excavation

permits) are required to minimize the potential for exposure to contamination and

to ensure the integrity of the cap. Performance monitoring is included as a part of

Institutional Controls
Nonengineered controls, such as
administrative andor legal controls.
that minimize the potential for
exposure to contamination by
limiting land or resource use. The
State of Washington also considers
physical controls, such as fencing
and signs, to be institutional
controls

Monitored Natural
Attenuation
The monitoring of a decrease in
concentration of a contaminant
caused by natural processes such
as radioactive decay.
oxidation/reduction, biodegradation
andfor sorption

Removal, Treatment, and
Disposal
A cleanup method where soil and
debris are excavated so that no
contaminants remain at the site
above the approved remediation
goals Excavated material is
treated (as necessary) and sent to
an onsite or an offsite engineered
facility for disposal

observational Approach
A method of planning, designing,
and implementing a remedial action
that uses a limited amount of initial
field sampling data to create a
general understanding of the site
conditions sufficient to proceed with
cleanup For some sites, this
method is considered more cost-
and time-effective than traditional
methods that require lar-ge amounts
of initial data to make detailed plans
and designs for remedial actions
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ERDF
ronmental Restoration

,osal Facility. This is the
Hanford Sites disposal
facilty for mnost waste and
contaminated environmental
media generated under a
CERCLA response action.

Waste Acceptance
Criteria
The criteria defined for the
acceptance of waste for
disposal at an engineered
disposal facility.

In Situ Vitrification
A waste treatment process
where the soil is melted into
a glass-like form by applying
an electrical current through
electrodes installed around
the waste. Contaminants are
permanently bound into the
resulting soil matrix or are
destroyed because of the
high temperatures associated
with the vitrification process.

The Nine CERCLA
Criteria
Threshold Criteria:
* Overall protection of human

health and the environment

+ Compliance with ARARs
Balancing Criteria
* Long-term effectiveness and

permarence
* Reduction of toxicity, mobility,

or volume through treatment
* Short-term effectiveness
* Implementabiity
* Cost
Modifying Criteria
* State acceptance

* Community acceptance.

this alternative to ensure that the cap is performing as expected, and groundwater
monitoring is included to watch for movement of more mobile contaminants.

a Alternative 5: Partial Removal, Treatment, and Disposal with Capping. When
this alternative is selected, a portion of the subsurface soil associated with higher
contaminant concentrations is removed, thereby reducing the industrial and/or
intruder risk and ecological risk associated with the contaminated zone at the
bottom of the waste site. This alternative is similar to Alternative 3, except that
contaminants are not removed to the same depth as those in Alternative 3. Once
the contamination has been removed, a cap similar to the cap described in
Alternative 4 would be built in and over the excavation to provide protection to the
groundwater from contaminants that remain deeper in the soil column. This
alternative would reduce the risks to potential intruders past the assumed 150 years
of active institutional controls and would provide protection of the groundwater.
Performance monitoring is included as a part of this alternative to ensure that the
cap is performing as expected, and groundwater monitoring is included to watch
for movement of more mobile contaminants.

a Alternative 6: In Situ Vitrification. This alternative is only applicable to the
216-Z-11 Ditch and its analogous sites except the 207-Z Retention Basin. When this
alternative is selected, waste site soil associated with higher contaminants is
vitrified by inserting electrodes around the waste and applying an electric current
sufficient to melt the soil. A glass-like (vitrified) mass would remain in place,
thereby reducing the mobility of contaminants within the vitrified mass. Short-
term worker risk is minimized by directing any vapors generated from the
vitrification process to an onsite offgas treatment system where these vapors are
treated and released in a controlled manner. Once the contamination is captured, a
simplified cap would be built to provide protection from radiation dose from the
vitrified soil. Performance monitoring is included as a part of this alternative to
ensure that the remedial action (including the cap) is performing as expected, and
groundwater monitoring is included to monitor movement of more mobile
contaminants.

CERCLA EVALUATION CRITERIA AND PROCESS
As a critical part of the evaluation process, the alternatives are evaluated against

nine CERCLA criteria.
The first two criteria, overall protection of human health and the environment and

compliance with ARARs, are threshold criteria. Alternatives that do not protect
human health and the environment or that do not comply with ARARs (or justify a
waiver) do not meet statutory requirements and are eliminated from further
consideration in the feasibility study.

The next five criteria (long-term effectiveness and permanence; reduction of toxicity,
mobility, or volume through treatment; short-term effectiveness; implementability; and
cost) are balancing criteria on which the remedy selection is based.

The final two criteria, state and community acceptance, are modifying criteria. In
the case of this Proposed Plan, the State already concurs with the proposed alternatives
outlined, and the plan identifies the preferred remedies that already have been
accepted by the Tri-Parties. A preferred remedy's ability to meet the criterion of
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community acceptance, however, can be evaluated only after the public review and
comment period for this Proposed Plan.

Using the two CERCLA threshold criteria and the five balancing criteria, the
following general conclusions may be drawn:
* For waste sites that have a potential to adversely impact groundwater because of

contaminants at significant depth, there is a preference for selecting the capping
alternative. The selection of an engineered barrier (capping) would minimize the
exposure pathways between potential human and environmental receptors and the
contaminants and would limit infiltration. This means that the capping alternative
would best meet the objective of no further degradation.

+ For shallow, low-volume waste sites, there is a preference for the removal,
treatment and disposal alternative to reduce the exposure to and mobility of the
contamination via long-term isolation in an onsite regulated disposal facility. In
this case, removing the contaminants and placing them in a disposal facility
eliminates the exposure pathways to potential human and environmental receptors.
This alternative limits long-term stewardship of waste sites.

* For shallow, high-volume waste sites, there is a preference for the capping
alternative or the removal, treatment, and disposal alternative, depending on
balancing evaluation criteria.

* The partial removal, treatment, and disposal with capping alternative is useful only
for sites with both shallow and deep contamination. For such sites, the partial
removal, treatment, and disposal with capping alternative would be compared
with the capping alternative to determine which alternative best balances the
CERCLA criteria.

* For sites with relatively shallow, high concentrations of transuranic radionuclides,
there is a preference for selecting the in situ vitrification alternative or the capping
alternative, depending on the balancing evaluation criteria.

NEPA VALUES
The Secretarial Policy on the National Environmental Policy Act (DOE 1994) and

DOE 0 451.1A, National Environmental Policy Act Compliance Program, require that
CERCLA documents incorporate NEPA values, such as analysis of cumulative, offsite,
ecological, and socioeconomic impacts to the extent practicable, in lieu of preparing
separate NEPA documentation for CERCLA activities. The NEPA process is intended
to help Federal agencies:
+ Make decisions that are based on understanding environmental consequences
+ Take actions that protect, restore, and enhance the environment.

The NEPA-related impacts that have been considered for these waste sites include
transportation impacts; air quality; natural, cultural, and historical resources; noise,
visual, and aesthetic effects; socioeconomic impacts; environmental justice; cumulative
impacts (direct and indirect); mitigation; and irreversible and irretrievable commitment
of resources. Details of this evaluation are contained in the feasibility study
(DOE/RL-2004-24).

NEPA values
encompass a range of
environmental
concerns:
* Transportation impacts
+ Air quality
* Natural, cultural, and

historical resources
* Noise, visual, and aesthetic

effects
* Socioeconomic npacts
* Environmental justice
+ Cumulative impacts (direct

and indirect)

+ Mitigation
+ Irreversible and irretrievable

commitment of resources.
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Alternative 4, Capping,
is the preferred
alternative for
representative site
216-U-10 Pond and its
analogous sites except
as noted below. The
contaminants of
concern Include
cadmium, cyanide,
manganese, selenium,
total uranium,
cesium-137,
selenium-79,
strontium-90, Isotopic
uranium, and
technetium-99.

Alternative 3, Removal,
Treatment, and
Disposal, is the
preferred alternative
for all control
-tructures, 207.6

tentlon Basin and
-A0-E-113 Process
Sewer.

Alternative 1, No
Action, is the preferred
alternative for
analogous waste site
216-3-64 Retention
Basin. This alternative
is chosen because this
retention basin did not
receive waste.

SUMMARY OF ALTERNATIVE EVALUATIONS AND
PREFERRED ALTERNATIVES

The remedial alternatives developed in the feasibility study are evaluated for each
representative site and its associated analogous waste sites. CERCLA typically requires
evaluation of a "no action" alternative as a baseline for comparison to other
alternatives.

Representative Site 216-U-10 Pond and its Analogous Sites
The 216-U-10 Pond is the representative site for the following waste sites:

* 216-S-16P Pond * 216-B-55 Crib
+ 216-S-17 Pond * 216-S-172 Control Structure
+ 216-T-4A Pond * 2904-S-160 Control Structure
+ 216-T-4B Pond * 2904-S-1 70 Control Structure
* 216-U-9 Ditch * 2904-S-171 Control Structure
* 216-U-11 Ditch * 207-S Retention Basin
+ 216-S-5 Crib * 216-B-64 Retention Basin
* 216-S-6 Crib * 200-E-113 Process Sewer
* 216-A-6 Crib * UPR-200-E-19
* 216-A-30 Crib 4 UPR-200-E21
* 216-S-25 Crib * UPR-200-E-29
* 216-A-37-2 Crib * UPR-200-W-124

"UPR" is an abbreviation for "Unplanned Release."
The conceptual site model for these sites is presented in Table 1, with further

information specific to each waste site provided in Appendix B.
Based on data obtained during past investigations, modeling predicts that

groundwater is not protected because cyanide, uranium, selenium-79, and
technetium-99 may reach the groundwater in concentrations that exceed Federal
standards. The top of the contamination is about 0.6 m (2 ft) below ground surface and
extends to a depth of 64 m (210 ft) (see Figure 4). Because a dean soil cover exists at the
site, these contaminants do not currently pose a risk to Hanford Site workers; however,
these concentrations would pose unacceptable risks if humans (e.g., construction
workers) or burrowing animals were to dig into the contaminated soil zone. If no clean
cover were present at the representative site, it is estimated that contaminants would
take up to 280 years to naturally decrease to levels that would be safe for human and
ecological receptors.

ALTERNATIVE EVALUATIONS

The following provides an alternative evaluation discussion specific to each
CERCLA criterion. A summary is provided in Table 3. Alternative 6, In Situ
Vitrification, does not apply to this representative site and associated analogous sites.

Overall Protection of Human Health and the Environment - Alternative 4,
Capping, is chosen as the preferred alternative for the 216-U-10 Pond and its analogous
sites except the four control structures, 207-S Retention Basin and 200-E-1 13 Process
Sewer (Alternative 3) and the 216-B-64 Retention Basin (Alternative 1). These waste
sites obtain protection of human health and the environment through the
implementation of Alternative 4 because of the following.

* The exposure pathway is removed through the placement of a barrier/cap.
* Infiltration is reduced, which supports the protection of groundwater.



Table 3. Preferred Alternative for the Representative Site 216-U-10 Pond and its
Analoaous Waste Sites- fit Panw-0

Representative Site 216-U-10 Pond

Threshold Criteria

Overdll protectIon i El [ LI

Compliance with ARARs F1 ElL
Balancing Criteria

Long-term eieetiveness

Short-term elleelveness K>

Reduction in TMV

Implementability

Cost (in lihousands)

Capitil costs $O $16 $1,811,601 $30,097 $116.300

Non-discounted costs $s) S666,591 SO S107.400 9.5l7

Total present worth S 5 13,765 $1811 601 $46,064 523

Analogou, Site 216-S-16P Pond

Threshold
Criteria

)veNrall protection L

Compliance with ARARs [

Balancing
Criteria

Long-term e, ficTiveness

Short-term efct veess

Reduction in IMV

Implementabjili (F>(F

Cost (in thousands)

Capital costs $ $17 $1,869,572 $31 120 $122 .80

Non-discounted cosIs $0 $68,495 $0 $111047 195 148

total present worth $0 $14,158 1,869,572 $47 629 '137 1%9

Analogous Site Group 216-S-17 Pond and
IT1P-200-W-1 24

Thre-hold Criteria

Overall protection 1 7

Compiance with ARARs

Bu lancing
Criteria

Lonc-temn e teetivencss

Short-lern) efectivenNss

Reduction in TMV

Implemientahilt.

Cost (in thousinds)

pital costs 1 ,773 $21.128 83
N )-discounted cost5$)8,69. $75.

1ol present worih4 3.773 508 SO 7
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Analogous Site 216-1-4A Pond

Threshold
Criteria

Overall protection U LU F1 F,

Compliance wih ARARs l L7 Pl El l

Balancing
Criter ia

Long-term n Tctiveneos

Short-tem elTecjtivCness

Reduction in I MV

implcmentability C

Cost (in thousands)

Capital costs O $ 13 $ 58 ,528 $24,80 $98,274

Non-discounted costs 'So $553797 $0 $98,805 $156 .441

Total present worth $0 $1S 2 51 591 523 $3A 091 10 23A

Analogous Site 216-T-4B Pond

Thresoi d
C riteria

Overall prolection EI El F1

Compliance with ARARs [l

Balancing
(ruieria

Long-tern etlectivencss 9

Short-tern etectiveness C
Reduction in TMV

Inplenentability C C

Cost (in thousands)

Capital costs $0 $t $219,204 S 505 56,2z0i

Non-discounted costs $0 $6fW2 o $5 40 $ 10,08

lotal present worth $0 1 A91 $2 19204 S210 S7,075

Analogous Site 216-l-9 Ditch

T hreahu ldC riteria
t)veralt protection [2 LUEl

Cornphiance with ARARs [2 E [ 7 Li

Balancin
Criteria

I ongten e iectieness

Short-term tllecli'eness

Reduction in TMV

Impleeiontabilit y

Cost (in thousands)
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Capital costs So s13 $554350 $482 S305

Non-discounted costs $o $4,358 $( $129 $5S7

Total present worth So $915 $554.350 $777 S4.0o5

Analogous Site 216-C-11 Ditch

Threshold
Criteria

Overall protecdion ] L

Compliance A ith ARARs D

Balancing
Criteria

Long-term efctiveness

Sh on-termI efl'iveness 7 7

Reduction in TMV 71

Implenctahilit

CaVs (in thiousands)
Capital costs $0 $.4 $699.278 $843 $5,466

Non-dtscounted costs $4,980 SO $3A ;8 3 ,4(I

Total present worTh $0 $1,043 S6'9278 $ ,329 $6.173

Analogous Site 216-5-5 Crib

Threshold
Criteria

overall protection i 11 E

Compliance with ARARs F] D A RI

Balancing
Criteria

long-lern etlectiveness <

Short-trmi effectiveness >

Reduction in TMV

Implerenhtabilty C

Cost (in thousands)

Capital cost S0 $Q5 SIS K972 S 1,024 4 187

Non-discounted costs $o $5,235 $0 $3,7S] 56,795

Total present worth $0 $ 1096 $182 972 $1,605 $4 7 A8

Analogous Site 216-S-6 Crib

Threshold
CriteriaI

Overall protection E LI z E1 F

Compliance with ARARs 1:] 0 1 0 F

ailancing
Criteria

Long-term elhctiveness

ShrI-terMo etlectiveness <1

Reduction in TMV V



Table 3. Preferred Alternative for the Representative Site 216-U-10 Pond and its
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Implementability
9 (7)

Cost (in thousands)
'apital costs SO $05 S X2,972 S 102 N41 7

Non-discounted coms So $523 354; 34 $3 7X I94

Total present worth 5) 31.4096 $182 972 S 6 05 $

Analogous Site Group Consisting of 216-A-6 Crib,
UPR-200-E-19, UPR-200-E-21, and 1 PR-200-E-29

Threshold
Critera

Overall protection Z E I

Compliance with ARARs D F1 IAE

Balancing
Criteria

Long-term etelctiveness

Short-term etlctiveness

RedIwtbon it T'MV

[rmplemnentahilitvC >>

Cost (in thousands)

Capital costs $)) $0. $117,754 $241 $11047

Non-discounted costs $) 33.864 $) $2019 2J47

I otal present worth $) $821 $117,754 3729 51241

Analogous Site 216-A-30 Crib

I hreshold
Criteria

Overall protectionL

Compliance with ARARS L 0 D

Balancring
Criteria

Iong-term eftectivcnes

Short-termn eketivemess

Reduction in TMV

Inpementahility

CoM (in thousands)

'apital costs $() $O)2 $277,175 $331 I 97
Non-discounted costs $o V.1)912 40 S. S49

Total present worth 5)) 3515 $S7747 $677 $2 A 4

Analogous Site 216-S-25 Crib

T hre'hold
Criteria

iverall protection

Compliance with ARARW
__ _ _ _ __ __I _ _ _I_ _ _

L_ IZ

I 1 /
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Balancing
Criteria

l~ongetlt e ltce ii vent ss

Shtor-term elkectiveness 4>4>4
Reduction in TMV .

lsnplueetabilit '00
Cost (in thousands)

Capital costs $S $4 $592393 $7.6I $31354
Non-discounted costs SO 22,941 $ $27,2'2 548,425
Total present worth So $4,752 $592,393 $11.684 $34.096

Analogous Site 216-A-37-2 Crib

rhirhold
Criteria

OVCrttII PTOItCIIII Ott Ei RiI LI [F]
Ionpliance wil, ARARs El F4 M

Balauniing
Criteria

Long-termnt ellectiveness >

Shor-lerm, eletivetness 4> <>

Reduction in I.MV < 4 >
Implemetabilty 4 4 <
Cost (in thousands)

Capital costs 5 SO 2 $277,175 $331 s 77

Non-discounted costs $1) S3,808 '0 $1.849 $.198

total present worth $() $815 $277 175 $677 $2234

Analogous Site 216-B-55 Crib

Threshold
Criteria

iverall protection D Li z z F

otplance with ARARs l F] 0 Z F

Balancing
Criteria

Long-term cflectivcness >

Short-tern, efechiveness 4
Reduction in [MV

Implentenabihy 4>
(.Cost (in tiusands)

Capital costs so) 51 1 5186.59$ $181 $1 163

Non-discounted ,sis St $3692 $' $1.86 $3.1%

Total present wortt $) $771 $186,595 $632 $S
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Analogous Site 216-S-172 Control Structure

Threshold
Criteria

Ovcmil protection l [ Z
C.oipliance with ARARs El U 0 z

Balancing
Criteria

Long-tern etfectiveness
Short-terml ellectiveness
Reduction in T MV

Implenentahyil
Cost (in thousands)

(Tapital costs s $4) 1 3238 $z

Non-discounted cost, $O SA54l) V) c L9W

total presen worth SO 5746 $238 $7()2

Analogoits Site 2904-S-160 Control Structure N

Threshold
Criteria

Overall protection [ M 0 0
Compliance with ARARs H 0

Balatning
Criteria

Lotng-lert elkcti veness

Shori-term cTectiveness 3>
Reduction in TMV

Implementahility C <
CI (in thousands)

Capital costs $4 $0 1 $238

Non-discounted costs $) $1,540 $0 S1539

total present worth $) $746 $238 S702

Analogous Site 2904-S-170 Control Structure \

Itireshold
Criteria

Overall protection [7 i] [

Compliance with ARARs D [2 2 0

Balancing
Criteria

I ong-tern elicti venss

Short-tern etTctiveness 0 0
Reduction in TMV 5

lnplemnentahility C > C
Cost (in thousands)
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Capital costs $0 $0.1 $23 " $3

Non-discounted costs $0 $.486 $0 $1876

Total present worth 50 $730 $238 $686

Analogous Site 2904-S-171 Control Structure N A

Threshold
Criteria

Overall protection 2 E z 7

Compliance with ARARs [2 LI 0 F,

Bulaning

Criteria

Iong-tenn etlictIcveness

Shtort-term, etlecliveness K >K

Reduction in MV

implemnentablilK
Cost (in thousands)

Capital costs SO $01 $238 SA

Non-discounted costs $0 $3,540 $0 $1,930

Total present worth $0 $746 $238 $702

Analogous Site 207-S Retention Basin

lhrclshold
Criteria

Overall protection [2 [ E E
Compliance with ARARs [I [2 z pl

Balancing
Criteria

I 'otg-teti etlrctiveness

Shonl-tenm effectiveness

Reduction in TMV

Impleenetabilily

Cost (in thousands)

(apital costs $0 $0.2 $2,510 $391

Non-discouted costs $() $4,1-7 SO $1,93

Iotal present worth 50 $877 $2.510 $702

Analogonu, Site 216-B-64 Retention Basin A

Threshold
Criteria

I erall protection

Conpliance with ARARs Z

(riteria

Otg-tcrn ctlccrivcness

Short-term c ilectivneCs 1 1
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Reductio in I MV 9 Q 0

Implemnentabilitv
osi (in thousandsj

'apital costs $ $0.1 S1 044 $15(

Non-discounted coss $0 S.683 SO $1,863

Total present worth $0 $769 S1.044 $682

Analogous Site 200-E-1 13 Proress Sewer N A

Threshold
(riteria

Overall protection D Cz

Compliance with ARARs [ EI E El

Balancing
Criteria

I ong-tenu ettectiveness

Short-tent ectlctiveness
Reduction in TMV

uimplienritability 0

Cost (in thousands)

Capital costs $() $0 1 $467 $60

Nun-discounted costs $t8 $48 SO $L848

Total present worth $( $726 $467 $677

'Maintain existIng soil cover. monitored natural attenuanion, and institutional control.

lRenmoval. treatment, and disposal
ioxicity. nobility. or volume through treatment

'Partial removal. treatment, and disposal with capping,
'Ihe choice oF the pmiered altemative is hased on inforimalion a! the wnting ol this teiasibilily study

alternalive may be revised based on tltitu chcrtcewrizaion effois at the analogous sites
t he preter-ed

VI = Indicates the preerd alternative (e)
Lit Yes. meets cnterion
Li No, does not meet critenon.
* High best satisfies evaluation guidelines
Q Moderatu panialy sausfies evaluaion guidelines

0 - low cs,t satisfies ovaltuation guidelines

AAR appl ialt o, rilevant an, appropna ter q ireetII
I> institutional controls.
Ml ma i ntain existirig soil covr.
NNA monitored natural attnuition
N A not applicable.
R 1D removal. trealment. and disposal
[M\ -toxity, mobility, or onc through traitient.
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" Intrusion is reduced by the design of the barrier, which would include an

intrusion protection layer.

* Institutional controls provide limitations on use around the barrier.

Alternative 3, Removal, Treatment, and Disposal, and Alternative 5, Partial

Removal, Treatment and Disposal with Capping, also would be protective of human

health, the environment, and groundwater by removing contaminants and disposing of

them in an engineered facility.
Removal of the control structures achieves overall protection of human health and

the environment through the implementation of Alternative 3. Although detailed

characterization has not been performed on control structures, they are assumed to

have little leakage and therefore no deep contamination that would require capping to

protect groundwater.
Alternative 2 would not be protective of the 216-U-10 Pond or any of its other

analogous sites because constituents are anticipated to remain at concentrations greater

than the PRGs, even past 500 years. Alternative 1 is expected to be protective at the

216-B-64 Retention Basin because this retention basin has never received waste.

Conversely, Alternative 1 is not protective of any of the other waste sites because

constituents remain above the PRGs.

Compliance with ARARs - Except for the 216-B-6A Retention Basin, Alternatives 1
and 2 do not comply with ARARs because the waste sites currently exceed the RAOs.

ARARs are met for Alternatives 3,4, and 5. Alternative 3 meets the ARARs through the

removal of contaminated material. Alternative 5 meets the ARARs by removing the

portion of the subsurface soil associated with higher contaminant concentrations and

placing a soil barrier over remaining residual contamination. Alternative 4 meets the

ARARs through placement of an engineered barrier, which eliminates the exposure

pathway and limits infiltration to protect groundwater.

Long-Term Effectiveness and Permanence - Except for the 216-B-64 Retention

Basin, Alternatives 1 and 2 do not provide long-term effectiveness or permanence

because contaminants are not remediated and could remain for more than 500 years. It
is assumed that the enforcement of institutional controls could not be ensured past this

time frame.
Alternative 3 is a permanent solution, because it removes all the contaminants from

the site.
Alternatives 4 and 5 also are effective in the long term. Alternative 4 provides

long-term effectiveness by reducing exposure using an engineered barrier and

incorporating intrusion barriers to limit access by the receptors during the time

necessary for the residual risk of contaminants to decrease to acceptable levels through
natural radioactive decay (280 years). Groundwater monitoring would be required to

show no further degradation based on the elevated concentrations of contaminants that

could impact groundwater. Alternative 5 provides long-term protectiveness by
removing near-surface contamination and providing a cap to protect groundwater and

the inadvertent intruder.
Short-Term Effectiveness - Alternative 1 would be effective for worker protection

in the short term because this alternative does not involve any remedial actions.

Alternatives 2 and 4 would be more effective in the short term than Alternatives 3 and

5, predominantly because of their lower risk to remediation workers. Alternatives 3
and 5 would involve excavating contaminated soil and debris, which would create



DOE/RL_-2004-26 DRAFT A

potential contaminant exposures to short-term workers during excavation and
transportation of the materials. Under Alternatives 3 and 5, workers would be exposed
to a cumulative dose of approximately 1.4 rem during the excavation of the
216-U-10 Pond. The capping alternative results in a lower dose associated only with
removal of aboveground structures, such as pipes. Risks to workers from potential
exposure to contaminated soil and fugitive dust would be greater with Alternatives 3
and 5 than with Alternative 4. Short-term impacts to vegetation and wildlife are
minimal for Alternatives 1 and 2, are minimal to moderate for Alternative 4 because of
impacts to borrow areas, and moderate to high for Alternatives 3 and 5 because of
impacts to borrow areas and the large areas that would be excavated.

Reduction of Toxicity, Mobility, or Volume Through Treatment - Treatment is
included as an element of Alternatives 3 and 5, but is not anticipated because
constituents are expected to meet the disposal facility waste acceptance criteria. As
such, reduction in toxicity, mobility, or volume of the contaminants will not be realized
except through natural attenuation. All of the alternatives incorporate natural
attenuation in the form of radioactive decay, which ultimately results in reduced
toxicity and volume. Alternatives 3 and 5 provide an additional perceived reduction
because these alternatives include a physical action that places the contaminants in a
more managed environment, thereby reducing the forces (e.g., infiltration) that drive
the contaminants toward groundwater. However, given the long half lives of
technetium and uranium, performance of the onsite disposal facility cannot be
determined during the decay cycle of these contaminants.

Implementability - Alternative 1 would be implemented easily because no action is
performed. Alternative 2 is currently in use for all of the waste sites. The waste sites
are in surveillance and monitoring programs and are posted with signs and/or fenced.
Access to the waste sites also is controlled through Hanford Site access requirements,
an excavation permit program, and a radiation work area permit program. The
addition of monitoring wells or boreholes is easily implementable. Alternative 3 is
considered more difficult to implement because of the depths (64 m [210 ft]) of
excavation that would be required. The high contamination levels in the soil at some
waste sites would result in cumulative dose levels as high as 1.4 rem to workers and
would require special techniques and protections to maintain these doses at an
acceptable level. Approximately 31 million m3 (41 million yd 3) of waste would be
generated to meet the PRGs through excavation and disposal of the 216-U-10 Pond and
its analogous sites. This volume is more than five times the current capacity of the
ERDF Excavation is not practicable or cost-effective at these depths and volumes.
Alternative 5 will require the excavation of 2 million m3 (2.7 million yd3) of soil, much
less than Alternative 3 but still half the present remaining capacity of the ERDF.
Alternative 4 is considered easily implementable. Capping is a well-known and
commonly used remedy for waste sites around the world. A barrier has been
implemented at the Hanford Site and other types of barriers have been approved and
implemented at other western arid sites. These barriers are easy to construct and
maintain.

Cost - Capital costs and operating and maintenance costs are provided in Table 3.
The listed present worth is based on a discount rate of 3.2 percent. The costs in Table 3
associated with Alternative 3 include excavation of the contaminated material to a
depth of 64 m (210 ft). The costs associated with Alternative 4 are for an engineered
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barrier that provides protection for potential industrial users. The costs associated with

Alternative 5 consist of excavation of contaminated soils up to a depth of 4.6 m (15 ft),
followed by a soil barrier.

PREFERRED ALTERNATIVES

* The preferred alternative for the 216-U-10 Pond, 216-S-16P Pond, 216-5-17 Pond,

216-T-4A Pond, 216-T-4B Pond, 216-U-9 Ditch, 216-U-11 Ditch, 216-S-5 Crib,
216-S-6 Crib, 216-A-6 Crib, 216-A-30 Crib, 216-S-25 Crib, 216-A-37-2 Crib,

216-B-55 Crib, and unplanned release sites UPR-200-E-19, UPR-200-E-21,

UPR-200-E-29, and UPR-200-W-124 is Alternative 4, Capping. This alternative is

protective of human health, the environment, groundwater, and workers. It is

implementable and cost-effective.

* The preferred alternative for the 216-S-172 Control Structure, 2904-S-160 Control

Structure, 2904-S-170 Control Structure, 2904-S-171 Control Structure,
207-S Retention Basin, and 200-E-113 Process Sewer is Alternative 3, Removal,

Treatment, and Disposal. This alternative is protective of human health, the
environment, groundwater, and workers. It is implementable and cost-effective.

+ The preferred alternative for the 216-B-64 Retention Basin is Alternative 1, No

Action. No risk to human health, the environment, the groundwater, and the
workers is anticipated from this site because this retention basin did not

receive waste.

The Tri-Parties believe that the preferred alternatives are protective of human health
and the environment, comply with ARARs, use permanent solutions, protect workers,
and are cost-effective.

Representative Site 216-U-14 Ditch and its Analogous Waste Sites
The 216-U-14 Ditch is the representative site for the following waste sites:

+ 216-S-16-D Ditch + 216-T-12 Trench
* 216-T-1 Ditch * 200-W-84 Process Sewer
* 216-T4-1D Ditch * 200-W-88 Process Sewer
* 216-T-4-2 Ditch . 200-W-102 Process Sewer
* 216-W-LWC Crib * UPR 200-W-111

* 207-U Retention Basin * UPR 200-W-112
* 207-T Retention Basin

The conceptual site model for these sites is presented in Table 1, with further
information specific to each waste site provided in Appendix B.

Based on data obtained during past investigations, modeling predicts that
groundwater is not protected because uranium and technetium-99 may reach the
groundwater in concentrations that exceed Federal standards. However,
concentrations are predicted to decrease below maximum contaminant levels within
the 150-year period of active institutional control. The top of the contamination is
found about 2.8 m (9 ft) below ground surface and extends to a depth of 61 m (200 ft)
(see Figure 5). Because a clean soil cover exists at the site, these contaminants do not
currently pose a risk to Hanford Site workers; however, these concentrations would
pose unacceptable risks if humans (e.g., construction workers) were to dig into the
contaminated soil zone. If no clean cover were present at the site, it is estimated that

Alternative 3, Removal,
Treatment, and
Disposal, Is the
preferred alternative for
representatIve site
216-U-14 Ditch and Its
analogous sites. The
contaminants of
concern Include
cesium-137, uranium,
and technetium-99.
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contaminants would take up to 210 years to naturally decrease to levels that would be

safe for humans. Although contaminant concentrations exceed screening levels that are

protective of terrestrial wildlife, site-specific factors such as the size of the site and the

presence of a clean soil cover suggest minimal ecological risks under current
conditions.

ALTERNATIVE EVALUATIONS

The following provides an alternative evaluation discussion specific to each

CERCLA criterion. A summary is provided in Table 4. Alternative 5, Partial Removal,

Treatment, and Disposal with Capping, does not apply to this representative site and

associated analogous sites because protection from deeper contamination is not

required (because groundwater protection will be achieved within the period of

institutional control by natural attenuation); therefore, only near-surface contamination

needs to be excavated. In addition, Alternative 5 is identical to Alternative 3.

Alternative 6, In Situ Vitrification, does not apply to this representative site and

associated analogous sites.

Overall Protection of Human Health and the Environment - Alternative 3,

Removal, Treatment, and Disposal, is chosen as the preferred alternative for the

216-U-14 Ditch and its analogous sites. These waste sites obtain protection of human

health and the environment through the implementation of Alternative 3 because this

alternative removes COCs from the site and sends them to the ERDF for disposal.

Alternative 4 also would be expected to be protective of these sites by placement of

an engineered barrier, which eliminates exposure, reduces infiltration, and provides for

intrusion protection.

Alternative 2 would provide overall protection of human health and the

environment for sites that show protection of groundwater and achieve human health

and environmental protection within 500 years. Because the viability of institutional

controls cannot be ensured past 500 years, this alternative fails to meet this criterion for

sites with long-lived contaminants such as plutonium, technetium, and uranium,

because the waste sites would have contamination that would not attenuate to

acceptable levels within 500 years. Similarly, Alternative 1 would not be protective of

either the 216-U-14 Ditch or any of its analogous sites.

Compliance with ARARs - Alternatives 1 and 2 do not comply with ARARs

because the waste sites currently exceed the RAOs. ARARs are met for Alternatives 3

and 4. Alternative 3 meets the ARARs through the removal of contaminated material.

Alternative 4 meets the ARARs through placement of an engineered barrier, which

eliminates the exposure pathway and limits infiltration to protect groundwater.

Long-Term Effectiveness and Permanence - Alternatives 1 and 2 do not provide

long-term effectiveness or permanence because contaminants are not remediated and

could remain for more than 500 years. It is assumed that the enforcement of

institutional controls could not be ensured past this time frame.

Alternative 3 is a permanent solution, because it removes COCs from the sites.

Alternative 4 provides long-term effectiveness by reducing exposure using an

engineered barrier and incorporating intrusion barriers to limit access by the receptors

during the time necessary for the residual risk of contaminants to decrease to

acceptable levels through natural radioactive decay (210 years). Groundwater



Table 4. Preferred Alternative for the Representative Site 216-U-14 Ditch
and its Analogous Waste Sites.0 (4 Pages)

Representative Site 216-1>14 Ditch Edj N.A

Threshold Criteria

Overall protection U U 21 21

Compliance with ARARs U j]

Balancing Criteria
long-term elhectiveness 2

Shorl-tenn eilcctiveness
Reduction in IMV >

Inplementability <

Cost (in lihousnds

Capital costs $0 16 $3,702
Non-discounted costs $0 S4,377 $0 $40,328

total present woth $0 918 $3,702 $17.497

Analogous Site 216-S-16D Dit h NA

threshold Criteria

Overall protecioni U U

Compliance with ARAs U L z

Balancing Criteria
Iong..tem eftectiveness m

Short-term etfectiveness '3 <>
Reduction in TMV ( K

implemienwtlt
Cost (in thousands)

Capital costs $O $5 $1,363 S ,438

Non-discountled costs $0 $3,754) S() $12,212

Total present worth $() $789 $1,63 J5260

Analogous Site 216-T-1 Ditch NA

threshold Criteria
Overall protection 21

Compliance with ARAR> s 0 m F1

Balancing Criteria

ong-terne, lhcti veness

Short-ten elkctiveness -

Reduction in FMV

hnplenentability K G K>

ost (in toustnds)

Capital costs $ 4 $977 S3.4i

Non-disounted costs 0 $3530 $O S9,8 I I

total present worth $o $735 $977 S4,20



Table 4. Preferred Alternative for the Representative Site 216-U-14 Ditch
and its Analogous Waste Sites. (4 Paqes)

Analogous Site (roup Consisting of 216-14-11) Ditch and
216-T-4-2 Ditch NA

Threshold Criteria

OveraIl protection 0

Compliance wit, ARARs ]- El

Balancing Criteria

ong-leri ctlecti "eness

Short-teM efectiveness

Reduction in IFMV

lnplementahility

osi (in thousands)

Capital costs S) $15 $3,24 $10521
Non-discounted costs $) $4,200 $0 5371090

fotal present worth $ $882 $3,243 $16,012

Analogous Site 216-W-LWC Crib N A

Threshold Criteria

veniI protection H E 0 0

Comphance with ARARs l H 0 E

Balancing Criteria

I ong-termi e ctiveness

Short-tem ctTectiveness <
Reducion in TMV

tnplemenwhility "

Cost (in thousands)

Capial costs SO $56 $2,588 $40381

Non-discounted costs $0 $7.1 15 $0 $1 41,940

Total present worth $0 $1,514) $2,8 $61333

Analogous Site Group Consisting of 207-1' Retention Basin,
UPR-200-W-111, and UIR-200-W-1 12

Threshold Criteria

)venmll protection 0 E 1 l

.ompliance with ARARs H H 0 0

Balancing Criteria

I ong-term electi veness

Shor-tem, electiveness

Reduction in IMV,

Itplenentabilty K

os (in thousands)

(apnal costs $0 $26 $4362 $18,420

Non-discounted costs $0 $5.077 $0 S64.941

Tocd present worth $S $1,072 $4,362 $28,0A5



Table 4. Preferred Alternative for the Representative Site 216-U-14 Ditch
and its Analogous Waste Sites.e (4 Pages)

Analogous Site 207-1 Retention Basin mI N A

Threshold Criteria

Overall prolection Li LI 0 0

Conpliance with ARARs I I El ml

Balancing ( riteria

I ong-teiit etlectiveness

Short-tern effectiveness 0

Reduction in TMV

tImplemlentabilily 0 0

cost (in thousands)

Capital costs 5( $21 $4 1t0 $ 15

Non-disrounled costs $0 $4565 $4 $53.81

total present wot, $) $952 $4.180 $ 23,276

Analogous Site 216-T-12 Trench

Threshold Criteria

Overall protection D [1 [ T

(onipliance with ARARs [1 El [4

Balancing Criteria

I ong-terin ee.cliveness

Short-tenu eTechtiveness $ <

Reduction in TMV

ltmplerentability <S>

ost (in thousands)

Capital costs $O $0.1 $238 $80

Non-discounted costs St $3,471 $0 SI860

Total present worth $0 $725 $238 $681

Analogous Site 200-W-84 Process Sewer N A

Threshold Criteria

Overall psolection i

Conpliance winh ARARs El L F13

Balancing Criteria

ong-tern etectiveness <>

Short-tetM eflecliveness 0

Reduction in I MV

linplenentabililv C C

Cost (in thousands)

apital costs So $3 $238 IO1)

Non-discounted costs SO $3537 SO $7 M8N

Total present wort, SO S742 $238 S3.049



Table 4. Preferred Alternative for the Representative Site 216-U-14 Ditch
and its Analogous Waste Sites.0 (4 Pages)

Analogous Site 200-W-88 Process Sewer N A

IThreshold Criteria
1)venill protection L E
Compliance with ARARs F, C 2 2

Balancing ( riteris

Sonetern etlctiveness>
Shor-ior"I etlectveness

Reduction in TMV C>

Implementability S >
Cost (in thousands)

Capital costs SC 515 $2.536 S11,452

Non-discounted costs s $4,135 $0 $

total present Worth SO $862 $2,536 $15,888

Analogous Site 200-W-102 Process Sewer N A
Threshold Criteria

Overall protection El El z 2
onpliance with ARARs El C 0 2

Balancing Criteria
I ong-ter clechieness

Short-term elletiveness <>, C
Reduction in IM' ,

tinplementability > C
Cost (in thousands)

Capital costs S 0 $4 $981 $2.932
Non-discounted costs $ $3.531 $ $1077

total present worth $0 $738 $981 $4.475

'Maintain exisig soil cover. monitored natural attenuation, and institutional controk
Removal. treatment, and disposal.

Foxiiety, mObiity. or volume through treatment.
Partial removal. treatment. and disposal with capping not applicable ltr 2164 -14 Ditch or its analogous waste sites
Ilhe choce of tie pefierred alternative is based on in(rnmation at the writine o this leasibility studv I he prlnenerd a I terraive may be

ricysld based on htilure oharacterIation clloris at the analogous sites.

9 = Indicate, the preferred alternative (e.
LI Yes, meets criterion,

No. does not meet riteon.
I Igh best sausies evaluation guidelines

C> Moderate, partially sati lies evaluation uodehnes.
ow: 1ls satisties vvaluation guidelines.

ARAR applicable It relevant and appropriae requirement,
IR isti t.toal controls

Ml £s mainutin existing soil ,over.
MNA itonitord natural atteonuation
N A nor appt cable

T) enmoval. treatment. and disposit

M\V toxicit. mobility. or 'olutne through ireaitmet.
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monitoring would be required to show no further degradation based on the elevated
concentrations of contaminants that could impact groundwater.

Short-Tenn Effectiveness - Alternative 1 would be effective for worker protection
in the short term because this alternative does not involve any remedial actions.
Alternatives 2 and 4 would be slightly more effective in the short term than
Alternative 3, predominantly based on lower risk to remediation workers.
Alternative 3 would involve excavating contaminated soil and debris, which would
create potential contaminant exposures to short-term workers during excavation and
transportation of the materials. Under Alternative 3, workers would be exposed to a
cumulative dose of approximately 0.02 rem during the excavation of the 216-U-14
Ditch. The capping alternative results in a lower dose associated only with removal of
aboveground structures, such as pipes. Risks to workers from potential exposure to
contaminated soil and fugitive dust would be greater with Alternative 3 than with
Alternative 4. Short-term impacts to vegetation and wildlife are minimal for
Alternatives 1 and 2, minimal to moderate for Alternative 4 because of impacts to
borrow areas, and moderate to high for Alternative 3 because of impacts to borrow
areas and the larger areas that would be disturbed to reach the required excavation
depths.

Reduction of Toxicity, Mobility, or Volume Through Treatment - Treatment is
included as an element of Alternative 3, but is not anticipated because constituents are
expected to meet the disposal facility waste acceptance criteria. As such, reduction in
toxicity, mobility, or volume of the contaminants will not be realized except through
natural attenuation. All of the alternatives incorporate natural attenuation in the form
of radioactive decay, which ultimately results in reduced toxicity and volume.
Alternative 3 provides an additional perceived risk reduction because this alternative
includes a physical action that places the contaminants in a more managed
environment, thereby reducing the forces (e.g., infiltration) that drive the contaminants
toward groundwater.

Implementability - Alternative 1 would be easily implemented because no action is
performed. Alternative 2 currently is in use for all of the waste sites. The waste sites
are in a surveillance and monitoring program and are posted with signs and/or are
fenced. Access to the waste sites also is controlled through Hanford Site access
requirements, an excavation permit program, and a radiation work area permit
program. The addition of monitoring wells or boreholes is easily implementable.
Alternative 3 is considered more difficult to implement because excavation would be
required. The contamination levels in the soil at some waste sites would result in
cumulative dose levels of 0.02 rem to workers. This is not a very high cumulative dose,
so it may be possible to implement Alternative 3 with few or no special radiation
protection techniques, other than routine monitoring and controls. Approximately
49,000 m3 (64,000 yd3) of waste would be generated to meet the PRGs through
excavation and disposal of the 216-U-14 Ditch and its analogous sites. This volume
represents less than 1 percent of the current capacity of the ERDF. Alternative 4 is
considered easily implementable. Capping is a well-known and commonly used
remedy for waste sites around the world. A barrier has been implemented at the
Hanford Site and other types of barriers have been approved and implemented at other
western arid sites. These barriers are easy to construct and maintain.
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Alternative 4, Capping,
Is the preferred
alternative for
representative site
216-Z-1I Ditch and Its
analogous sites except
as noted below. The
contaminants of
concern Include
americium-241,
ceslum-137,
ptutonium-238/230/240,

lIum-226,
antium-O,

Arocior-1 254
(polychlorinated
biphenyl), and nitrite.

Alternative 3, Removal,
Treatment, and
Disposal, is the
preferred alternative
for analogous waste
sit. 207-Z Retention
Basin which could be
effectively addressed
through excavation,
treatment as needed,
and disposal by this
alternative.

Cost - Capital costs and operating and maintenance costs are provided in Table 4.
The listed present worth is based on a discount rate of 3.2 percent. The costs in Table 4
associated with Alternative 3 include excavation of the contaminated material to a
depth of 4.6 m (15 fit). The costs associated with Alternative 4 are for a protective
engineered barrier.

PREFERRED ALTERNATIVES

+ The preferred alternative for the 216-U-14 Ditch and its analogous sites is
Alternative 3, Removal, Treatment, and Disposal. This alternative is protective of
human health, the environment, groundwater, and workers. It is implementable
and cost-effective.

The Tri-Parties believe that the preferred alternative is protective of human health
and the environment, complies with ARARs, uses permanent solutions, protects
workers, and is cost-effective.

Representative Site 216-Z-1 I Ditch and its Analogous Waste Sites
The 216-Z-11 Ditch is the representative site for the following waste sites:
* 216-Z-1D Ditch
# 216-Z-19 Ditch
+ 216-Z-20 Ditch
* 207-Z Retention Basin
# UPR-200-W-110.
The conceptual site model for these sites is presented in Table 1, with further

information specific to each waste site provided in Appendix B.
Based on data obtained during past investigations at the 216-Z-11 Ditch,

contamination was found in soil in a zone ranging from 1.2 m (4 ft) below ground
surface to a depth of 12 m (40 ft) (see Figure 6). PRGs for the industrial and intruder
scenarios only are exceeded in the top 4.6 m (15 ft) of soil. Contaminant concentrations
in this zone do not pose a threat of impacting the underlying groundwater. Because a
clean soil cover exists at the site, these contaminants do not currently pose a risk to
Hanford Site workers; however, these concentrations would pose unacceptable risks if
humans (e.g., construction workers) were to dig into the contaminated soil zone. If no
clean cover were present at the site, it is estimated that contaminants would take more
than 1,000 years to naturally decay to levels that would be safe for humans. Although
contaminant concentrations exceed screening levels that are protective of terrestrial
wildlife, site-specific factors such as the size of the site and extent of clean soil cover
suggest minimal ecological risks under current conditions.

ALTERNATIVE EVALUATIONS

The following provides an alternative evaluation discussion specific to each
CERCLA criterion. A summary is provided in Table 5. Alternative 5, Partial Removal,
Treatment, and Disposal with Capping, does not apply to this representative site and
associated analogous sites because protection from deeper contamination is not
required and therefore only near-surface contamination needs to be excavated. In
addition, Alternative 5 is identical to Alternative 3.

Overall Protection of Human Health and the Environment - Alternative 4,
Capping, is chosen as the preferred alternative for the 216-Z-11 Ditch and all but one of



Table 5. Preferred Alternative for the Representative Site 216-Z-11 Ditch and
its Analogous Waste Sites! (2 Pages)

Representative Sites 216-Z-11 Ditch and Group
Consistint af 216-Z-ID Ditch, 216-7-19 Ditch, N A
216-/-20 Crib, and UPR-200-W-1 10

threshold Criteria

Oveall proection 0 D 1

Compliance wil, ARAR. B 0 L0

Iaiancing CriterA

I.ons-icnm ellctIvenss

Short-term eflecuveness C

Reduction I TMV

hnplemenahility C s

(ost (in thousands)

(apital costs SO S 16 $77,1 $35-302 $92,440
N, n-dhscounied (osls $1) $7.470 So $68,6W $')7,697

Iotal present worth 0 $1,593 $77 501< $42.23? S9567

A tnalogus Site 201-Z Retention B-as,, N A N.A

Threshold Criteria

0, erall protection E B P

onpliance with AJZARs [l E I V

Balaneinx Criteria

I ong-tenn effectivecss <

Short-tern ellcbvencss

Reduction in YMVV

irplemventatbility v
Cost tin (houmands)

Capital Costs $) $30 $296 $79.441

Nondis eunted costs co $531 $10.944

Iotal present worth $0 $741 $296 $3,761



Table 5. Preferred Alternative for the Representative Site 216-Z-11 Ditch and
its Analogous Waste Sites! (2 Pages)

Mainail existing soil cover, nointored natural atleneion, and istitutional controls
1(emo a!. treatment. and disposal.
I oxi ity. maohbi v. or volume through treat menL

Ptial reonva. treatment. and disposal with capping tot applicable or 2 16-/- 1 f i ch or its analous) sites.
inislitt tInfation.
Ihe hoc. ot the prehfzred alternative is based ott intormuation at the writtitg ofthis teasibiliiy study I he prefrred Iltdniati ve may be

evised hastd it future characterzation etlorts at the analogous sites.
Ihis ost does not relledt tie progrannaic disposal cost at tle Was Isat Islion ilot Plait I I the procramaliac disposal cat were

icluded. li total cost for this alternative would be S 142,247,00)

2 = Indictes [he preferred alternative (I)
0 Yes. meets critenon.
7 No. does tot tmeet citerion.
* Iih best satisficsvaluation guidelines.
) Moderate: partially satisfies evaluation guidelines
o I Asw least satisfies evaluation guidelnes

ARAP applicable or relevant and appropriate requireient
institutional controls

ISV i, situ vitification
MESi maintain existing soil cover.
MNA - noitored natural attenuation.
N A not applicable.
RID irnoval, treatment, and disposal
TMV toxicitV. mobiIt. or volume througlt h Irealntt
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its analogous sites (the 207-Z Retention Basin). These waste sites obtain protection of

human health and the environment through implementing Alternative 4 for the
following reasons.
+ The exposure pathway is removed through the placement of a barrier/cap.
+ Although modeling predicts that contaminants do not present a threat to

groundwater, placement of a cap would further reduce infiltration, which supports
the protection of groundwater.

* Intrusion is reduced by the design of the barrier, which would include an intrusion
protection layer.

* Institutional controls provide limitations on use around the barrier.
Alternative 3, Removal, Treatment, and Disposal, also would be protective of

human health, the environment, and groundwater by removing contaminants and

disposing of them in an engineered facility.
The 207-Z Retention Basin waste site consists of a concrete-lined basin. No

indication of leakage has been observed. These factors suggest the presence of shallow
contamination that could be effectively addressed through removal, treatment (as
appropriate), and disposal at the onsite engineered facility.

Alternative 6, In Situ Vitrification, applicable for the Z-Ditches only, is considered
protective of human health and the environment because it immobilizes the
contaminants, preventing further migration. A cap similar to the cap used in
Alternative 5 will be required to augment protectiveness until PRGs are achieved
through natural attenuation.

Alternatives 1 and 2 are not protective because constituents are anticipated to
remain at concentrations greater than the PRGs in excess of 500 years.

Compliance with ARARs - Alternatives 1 and 2 do not comply with ARARs
because the waste sites currently exceed the RAOs. Alternatives 3,4, and 6 meet
ARARs for all waste sites. Alternative 3 meets ARARs through the removal of the
contaminated material. Alternative 4 meets the ARARs by placement of an engineered
barrier that eliminates the exposure pathway to humans and ecological receptors.
Groundwater protection standards are not exceeded at the Z-Ditches; consequently, the
cap would not be designed to address groundwater concerns. Alternative 6 complies
with ARARs by breaking exposure pathways through a combination of a highly stable
waste form and placement of an engineered barrier.

Long-Ten Effectiveness and Permanence - Alternatives 1 and 2 do not provide
long-term effectiveness or permanence because contaminants are not remediated and
could remain for more than 500 years. It is assumed that the enforcement of
institutional controls could not be ensured past this time frame.

Alternative 3 is a permanent solution, because it removes all contamination from the
site and places the contamination in an engineered facility.

Alternative 4 provides long-term effectiveness by reducing exposure using an
engineered barrier and incorporating intrusion barriers to limit access by the receptors.
However, it is anticipated that contaminants may take up to 1,000 years to decrease to
acceptable levels through natural radioactive decay.

Alternative 6 is anticipated to be effective and permanent in the long term because
in situ vitrification activities under Alternative 6 would immobilize contaminants to
meet direct exposure human health RAOs; however, this technology has not been
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widely demonstrated at large sites. To be effective in the long-term, a cap is required
because of the estimated surface dose after implementation of the alternative. A cap
also will be required to eliminate the inadvertent intruder scenario.

Short-Term Effectiveness - Alternative 1 would be effective for worker protection
in the short term because this alternative does not involve any remedial actions.
Alternatives 2,4, and 6 would be more effective in the short term than Alternative 3,
predominantly because of their lower risk to remediation workers. Alternative 3 would
involve excavating contaminated soil and debris. Because of high transuranic
concentrations found in the 216-Z-11 Ditch and analogous Z-Ditches, high short-term
risks to workers would exist during excavation and transportation of the materials.
Under Alternative 3, workers would be exposed to a cumulative dose of approximately
5.8 rem during the excavation of the 216-Z-11 Ditch. Alternatives 4 and 6 result in a
lower dose associated only with removal of aboveground structures, such as pipes.
Risks to workers from potential exposure to contaminated soil and fugitive dust would
be greater with Alternative 3 than with Alternatives 4 and 6. Short-term impacts to
vegetation and wildlife are minimal for Alternatives 1 and 2, minimal to moderate for
Alternatives 4 and 6, and moderate to high for Alternative 3 because of impacts to
borrow areas and the larger areas that would be disturbed to reach the required
excavation depths.

Reduction of Toxicity, Mobility, or Volume Through Treatment - Treatment is
induded as an element of Alternative 3 but is not anticipated because the constituents
are expected to meet the disposal facility waste acceptance criteria. As such, reduction
in toxicity, mobility, or volume of the contaminants will not be realized. All the
alternatives incorporate natural attenuation in the form of radioactive decay, which
ultimately results in reduced toxicity and volume. Alternative 3 provides an additional
perceived reduction because this alternative includes a physical action that places the
contaminants in a more managed environment. Alternative 6, In Situ Vitrification,
reduces mobility by immobilizing contaminants and binds them into a glass matrix
having minimal leaching. However, given the long half lives of technetium and
uranium, performance of the onsite disposal facility cannot be determined during the
decay cyde of these contaminants.

Implementability - Alternative 1 would be easily implemented because no action is
performed. Alternative 2 currently is in use for all of the waste sites. The waste sites
are in a surveillance and monitoring program and are posted with signs and/or are
fenced. Access to the waste sites also is controlled through Hanford Site access
requirements, an excavation permit program, and a radiation work area permit
program. The addition of monitoring wells or boreholes is easily implementable.
Alternative 3 is considered more difficult to implement because excavation is required.
The high contamination levels in the soil at some waste sites would result in cumulative
dose levels as high as 5.8 rem to workers and would require special techniques and
protections to reduce these levels to an acceptable range. It is estimated that 28,000 m3

(36,000 yd 3) of soil would be disposed at ERDF and at WIPP for the 216-Z-11 Ditch and
its analogous sites. This volume represents less than 1 percent of the current capacity of
the ERDF. Alternative 4 is implementable. Capping is a well-known and commonly
used remedy for waste sites around the world. A barrier has been implemented at the
Hanford Site and other types of barriers have been approved and implemented at other
western arid sites. These barriers are easy to construct and maintain. The
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implementability of Alternative 6 is in question because in situ vitrification is an
innovative technology; its implementability has not been widely demonstrated.

Cost - Capital costs and operating and maintenance costs are provided in Table 5.
The listed present worth is based on a discount rate of 3.2 percent. The costs in Table 5
associated with Alternative 3 include excavation of the contaminated material to a
depth of 4.6 m (15 ft). The costs associated with Alternative 4 are for an engineered
barrier that provides intrusion protection for potential inadvertent intruders.

PREFERRED ALTERNATIVES

* The preferred alternative for the 216-Z-11 Ditch, 216-Z-1D Ditch, 216-Z-19 Ditch,
216-Z-20 Ditch, and UPR-200-W-110 is Alternative 4, Capping. This alternative is
protective of human health, the environment, groundwater, and workers. It is
implementable and cost-effective.

* The preferred alternative for the 207-Z Retention Basin is Alternative 3, Removal,
Treatment, and Disposal. This alternative is protective of human health, the
environment, groundwater, and workers. It is implementable and cost-effective.

The Tri-Parties believe that the preferred alternatives are protective of human health
and the environment comply with ARARs, use permanent solutions, protect workers,
and are cost-effective.

Representative Site 216-A-25 Pond and Its Analogous Waste Site
The 216-A-25 Pond is the representative site for the 207-A North Retention Basin.

The conceptual site model for this site is presented in Table 1, with further information
provided in Appendix B.

Based on data obtained during past investigations at the 216-A-25 Pond,
contamination was found in soil ranging from 0.9 m (3 ft) below ground surface to a
depth of 11.3 m (37 ft) (see Figure 7). Evaluations contained in DOE/RL-2000-35,
200-CW-1 Operable Unit Remedial Investigation Report, indicate that contaminant
concentrations do not pose a threat to groundwater. The 207-North Retention Basin is a
Hypalon@-lined concrete basin 16.8 by 3.0 m (55 by 10 ft). Given the impervious liner
(Hypalon) and no documented leakage, impact to the groundwater is negligible.

ALTERNATIVE EVALUATIONS

The following provides an alternative evaluation discussion specific to each
CERCLA criterion. A summary is provided in Table 6. Alternative 5, Partial Removal,
Treatment, and Disposal with Capping, does not apply to this representative site and
its associated analogous site because protection from deeper contamination is not
required; therefore, only near-surface contamination needs to be excavated. In
addition, Alternative 5 is identical to Alternative 3. Alternative 6, In Situ Vitrification,
does not apply to this representative site and associated analogous waste site.

The preferred alternative for the 216-A-25 Pond has been documented in
DOE/RL-2002-69, Feasibility Study for the 200-CW-1 and 200-CW-3 Operable Units and the
200 North Area Waste Sites. This representative site is only used here to address one
analogous site, 207-A North Retention Basin, located in the 200-SC-1 OU.

Overall Protection of Human Health and the Environment - Alternative 2,
Maintain Existing Soil Cover, Monitored Natural Attenuation, and Institutional
Controls, is chosen as the preferred alternative for the 207-A North Retention Basin (the

Aternative 3, Removal,
Treatment, and Disposal, is
the preferred alternative for
analogous waste site

I207-A North Retention Basin.



Table 6. Preferred Alternative for the Representative Site 216-A-25 Pond Analogous Waste Site.0

AnaIogous Site 207-A North Retention Basin

Ttlrehnld Criteria

Overall protection 0

Coriphance with ARARs l 2

Balancing Criteria

Long-term ethectiveness '

Shori-tent etlectiveness 4

Reduction in ITMV 0

lnplementabilitv

,'Ist (in thousands)

Capital costs 0 SOA $247 $60

Non-discounted costs $O $3.552 $O $1.9 10

totl present worth $() $748 $247 $702

Maintain existing soil cover, monitored natural attenuation, and institutional cotirols.
Remtoval, treatment, and disposal
toxicity. mobility, or volume through treatment.

'Partial removal. treatment, and disposal with capping not applicable for 216-A,25 Pond representative site ui analoeous site
Ihe choice ot the pnderred alernative is based on nimnnation at the writing ofthis tcasibilitv study tie preferred alternative may be

revsed hased on hute chamccrization elloris at the analogous site,

0I

MN A

Indicates the preferred alternative (e).
\Ls, tectse criterion.
No, does not meet criterion.
I Igh: best satisties evaluation guidelhnes
Moderate: partially satisties evaluation guidelines.
Low: least satisfies evaluation guidelines

applicable or relevait and appropnate requirement,
institutional controls
maintain existing soil cover
nonitomd natural attenuation.

N A not applicable.
ElI) removal, rcatmenti and disposal.
ItMV toxicity. iobilty, or volme throug treatment.
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one site analogous to the 216-A-25 Pond). This analogous site consists of a Hypalon-
lined concrete basin. No leakage from the basin has been observed. Alternative 2 is
protective because contamination is expected to be minimal and institutional controls
would prevent exposure while contaminants decay to PRG levels.

Alternative 3, Removal, Treatment, and Disposal, also would be protective of
human health and the environment because excavation would remove all contaminant
concentrations that are greater than the PRGs, thereby protecting humans, ecology, and
the groundwater. As a result of these actions, all RAOs would be achieved.

Alternative 4 also would be protective by placement of an engineered barrier, which
eliminates exposure, reduces infiltration, and provides for intrusion protection.

Alternative 1 would not be protective because constituents presently exceed RAOs.
Compliance with ARARs - Alternative 1 does not comply with ARARs because

constituents presently exceed the RAOs. Alternative 2 complies with ARARs at the
207-A North Retention Basin, where groundwater protection PRGs are not expected to
be exceeded and direct exposure and environmental PRGs are expected to be attained
within the 150 years. ARARs are met for Alternative 3 because all contaminants are
removed. Alternative 4 meets the ARARs by placement of an engineered barrier that
eliminates the exposure pathway to humans and ecological receptors. Groundwater
protection standards are not expected to be exceeded at the 207-A North Retention
Basin; consequently, the cap would not be built to address groundwater concerns.

Long-Term Effectiveness and Permanence - At the 207-A North Retention Basin,
Alternative I does not provide long-term effectiveness or permanence because
contaminants are not remediated. It is expected that Alternative 2 would be protective
at the 207-A North Retention Basin because contamination is minimal and institutional
controls would prevent exposure while contaminants decay to PRG levels (if they are
not there already).

Alternative 3 is a permanent solution, because it removes all contamination from the
site and places the contamination in an engineered facility.

Alternative 4 provides long-term effectiveness by reducing exposure using an
engineered barrier to limit access by the receptors during the time necessary for the
residual risk of contaminants to decrease to acceptable levels through natural
radioactive decay. Groundwater protection standards are not expected to be exceeded
at the 207-A North Retention Basin; consequently, the cap would not be built to address
groundwater concerns.

Reduction of Toxicity, Mobility, or Volume Through Treatment - Treatment is
included as an element of Alternative 3, but is not anticipated because constituents are
expected to meet the disposal facility waste acceptance criteria. As such, reduction in
toxicity, mobility, or volume of the contaminants will not be realized except through
natural attenuation. All of the alternatives incorporate natural attenuation in the form
of radioactive decay, which ultimately results in reduced toxicity and volume.
Alternative 3 provides an additional perceived risk reduction because this alternative
includes a physical action that places the contaminants in a more managed
environment.

Short-Term Effectiveness - Alternative 1 would be effective for worker protection
in the short term because this alternative does not involve any remedial actions.
Alternatives 2 and 4 would be more effective in the short term than Alternative 3,
predominantly because of their lower risk to remediation workers. Alternative 3 would
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involve excavating contaminated soil and debris, which would create potential
contaminant exposures to short-term workers during excavation and transportation of
the materials. Under Alternative 3, the contamination levels in the soil at the
216-A-25 Pond representative site would result in cumulative dose levels as high as
3.8 rem to workers and would require special techniques and protections to keep these
levels in an acceptable range. The capping alternative results in a lower dose associated
only with removal of aboveground structures, such as pipes. Risks to workers from
potential exposure to contaminated soil and fugitive dust would be greater with
Alternative 3 than with Alternative 4. Short-term impacts to vegetation and wildlife are
minimal for Alternatives 1 and Z minimal to moderate for Alternative 4 because of
impacts to borrow areas, and moderate to high for Alternative 3 because of impacts to
borrow areas and the larger areas that would be disturbed to reach the required
excavation depths.

Implementability - Alternative 1 would be easily implemented because no action is
performed. Alternative 2 currently is in use for all of the waste sites. The waste sites
are in a surveillance and monitoring program and are posted with signs and/or fenced.
Access to the waste sites also is controlled through Hanford Site access requirements,
an excavation permit program, and a radiation work area permit program. The
addition of monitoring wells or boreholes is easily implementable. Alternative 3 is
considered more difficult to implement because excavation is required. Approximately
660 m3 (860 yd 3) of waste would be generated to meet the PRGs through excavation and
disposal of analogous site 207-A North Retention Pond. This volume represents less
than 0.1 percent of the current capacity of the ERDF. Alternative 4 is considered easily
implementable. Capping is a well-known and commonly used remedy for waste sites
around the world. A barrier has been implemented at the Hanford Site and other types
of barriers have been approved and implemented at other western arid sites. These
barriers are easy to construct and maintain.

Cost - Capital costs and operating and maintenance costs are provided in Table 6.
The listed present worth is based on a discount rate of 3.2 percent. The costs in Table 6
associated with Alternative 3 include excavation of the contaminated material to a
depth of 4.6 m (15 ft). The costs associated with Alternative 4 are for an engineered
barrier that provides protection for potential industrial users.

PREFERRED ALTERNATIVES

+ The preferred alternative for the 207-A North Retention Basin is Alternative 3,
Removal, Treatment, and Disposal. This alternative provides protectiveness for the
minor contamination assumed for this waste site.

The Tri-Parties believe that the preferred alternatives are protective of human health
and the environment, comply with ARARs, use permanent solutions, protect workers,
and are cost-effective.

Representative Site 216-T-26 Crib and Its Analogous Waste Sites
The 216-T-26 Crib is the representative site for the 216-T-36 Crib and the

200-W-79 Pipeline. The conceptual site model for these sites is presented in Table 1,
with further information specific to each waste site provided in Appendix B.
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Based on data obtained during past investigations, modeling predicts that cyanide,

nitrate, nitrite, uranium, and technetium-99 may reach the groundwater at

concentrations that exceed Federal standards. The top of the contamination is found

about 5.5 m (18 ft) below ground surface and extends to a depth of 61 m (200 ft) (see

Figure 8). Because the contamination is more than 4.6 m (15 ft) below the surface, it is

not a risk to the industrial user or to ecological receptors. However, the contamination

does present a risk to the inadvertent intruder down to a depth of 9.1 m (30 ft). This

contamination will remain above intruder PRGs for 190 years.

ALTERNATIVE EVALUATIONS

The following provides an alternative evaluation discussion specific to each

CERCLA criterion. A summary is provided in Table 7. Alternative 6, In Situ

Vitrification, does not apply to this representative site and its associated analogous

waste sites.
The preferred alternative (Alternative 4, Capping) for the 216-T-26 Crib has been

documented in DOE/RL-2003-64, Feasibility Study for the 200-TW-1 Scavenged Waste

Group, the 200-TW-2 Tank Waste Group, and the 200-PW-5 Fission-Product-Rich Waste

Group Operable Units. This representative site is used to address two analogous sites

(the 216-T-36 Crib and the 200-W-79 Pipeline) found in the OUs addressed in this

Proposed Plan.
Overall Protection of Human Health and the Environment - Alternative 4,

Capping, is chosen as the preferred alternative for the 216-T-36 Crib. This waste site

achieves overall protection of human health and the environment through the

implementation of Alternative 4 because infiltration is reduced, which supports the

protection of groundwater, and inadvertent intrusion is prevented by the design of the

barrier, which would include intrusion protection layers.

Alternative 3 is the preferred alternative for the 200-W-79 Pipeline. Deep

contamination is not expected given the materials of construction and the function of

the pipeline. Alternative 3 would be protective of human health and the environment

because excavation would remove COCs that are greater than the PRGs, thereby

protecting humans, ecology, and the groundwater. Alternative 5 provides for

protection of human health and the environment by removing near-surface

contamination (in this case to a depth of 9.1 m [30 ft]) and by use of an engineered

barrier to protect groundwater.

Alternatives 1 and 2 are not protective because constituents are anticipated to

remain at concentrations greater than the PRGs past the 500 years of institutional

control.
Compliance with ARARs - Alternatives I and 2 do not comply with ARARs

because the waste sites currently exceed the RAOs. ARARs are met for Alternatives 3,

4, and 5. Alternative 3 meets the ARARs through the removal of contaminated

material. Alternative 5 meets the ARARs by removing the portion of the subsurface soil

associated with higher contaminant concentrations and placing a soil barrier over

remaining residual contamination. Alternative 4 meets the ARARs through placement

of an engineered barrier, which eliminates the exposure pathway and limits infiltration

to protect groundwater.
Long-Term Effectiveness and Permanence - Alternatives 1 and 2 do not provide

long-term effectiveness or permanence because contaminants are not remediated and

Alternative 4, Capping, is
the preferred alternative
for 216-T-36 Crib. The
contaminants of concern
include cyanide, nitrate,
nitrite, americium-241,
cesium-137,
plutonium-239,
strontium-90 uranium, and
technetium-99.

Alternative 3, Removal,
Treatment, and Disposal,
is the preferred alternative
for the 200-W-9 Pipeline.
The pipeline conveyed the
liquid waste to the
216-T-36 Crib and did not
dispose of the liqid
waste. Therefore, deep
contaminants are not
expected.
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could remain for more than 500 years. It is assumed that the enforcement of

institutional controls could not be ensured past this time frame.

At the waste sites analogous to the 216-T-26 Crib, Alternative 3 would be effective

and permanent, because it removes all contaminants from the site. Alternative 5

provides long-term protection by removing near-surface contamination and providing

a cap to protect groundwater.

Alternative 4 provides long-term effectiveness and permanence by reducing

exposure using an engineered barrier and incorporating intrusion barriers to limit

access by the receptors during the time necessary for the residual risk of contaminants

to decrease to acceptable levels through natural radioactive decay (190 years).

Groundwater monitoring would be required to show no further degradation based on

the elevated concentrations of contaminants that could impact groundwater.
Short-Term Effectiveness - Alternative 1 would be effective for worker protection

in the short term because this alternative does not involve any remedial actions.

Alternatives 2 and 4 would be more effective in the short term than Alternatives 3 and

5, predominantly because of their lower risk to remediation workers. Alternatives 3
and 5 would involve excavating contaminated soil and debris, which would create

potential contaminant exposures to short-term workers during excavation and

transportation of the materials. Under Alternatives 3 and 5, workers would be exposed

to a cumulative dose of approximately 0.6 rem during the excavation of the
216-T-26 Crib. The capping alternative results in a lower dose associated only with

removal of aboveground structures, such as pipes. Risks to workers from potential
exposure to contaminated soil and fugitive dust would be greater with Alternatives 3
and 5 than with Alternative 4. Short-term impacts to vegetation and wildlife are
minimal for Alternatives 1 and 2, minimal to moderate for Alternative 4 because of
impacts to borrow areas, and moderate to high for Alternatives 3 and 5 because of
impacts to borrow areas and the large areas that would be excavated.

Reduction of Toxicity, Mobility, or Volume Through Treatment - Treatment is
included as an element of Alternatives 3 and 5, but is not anticipated because
constituents are expected to meet the disposal facility waste acceptance criteria. As
such, reduction in toxicity, mobility, or volume of the contaminants will not be realized
except through natural attenuation. All of the alternatives incorporate natural
attenuation in the form of radioactive decay, which ultimately results in reduced
toxicity and volume. Alternatives 3 and 5 provide an additional perceived risk
reduction because these alternatives include a physical action that places the
contaminants in a more managed environment, thereby reducing the forces
(e.g., infiltration) that drive the contaminants toward groundwater.

Implementability - Alternative 1 would be easily implemented because no action is
performed. Alternative 2 currently is in use for all of the waste sites. The waste sites
are in a surveillance and monitoring program and are posted with signs and/or are
fenced. Access to the waste sites also is controlled through Hanford Site access
requirements, an excavation permit program, and a radiation work area permit
program. The addition of monitoring wells or boreholes is easily implementable.
Alternative 3 is considered more difficult to implement because excavation would be
required to a depth of 9.1 m (30 ft) to remove the threat to an inadvertent intruder. The
contamination levels in the soil at some waste sites would result in cumulative dose
levels as high as 0.54 rem to workers and would require special techniques and
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protections to maintain these doses at an acceptable level. Approximately 10,200 m3

(13,300 yd 3) of waste would be generated to meet the PRGs through excavation and

disposal of waste sites analogous to the 216-T-26 Crib. This volume represents less than

0.3 percent of the current capacity of the ERDF. Alternative 5 will require the

excavation of 1,300 m3 (1,700 yd3) of contaminated soil, much less than Alternative 3.
Alternative 4 is considered easily implementable. Capping is a well-known and

commonly used remedy for waste sites around the world. A barrier has been
implemented at the Hanford Site and other types of barriers have been approved and

implemented at other western arid sites. These barriers are easy to construct and

maintain.
Cost - Capital costs and operating and maintenance costs are provided in Table 7.

The listed present worth is based on a discount rate of 3.2 percent. The costs in Table 7

associated with Alternative 3 include excavation of the contaminated material up to a
depth of 61 In (200 ft). The costs associated with Alternative 4 are for an engineered
barrier that provides intrusion protection for potential inadvertent intruders. The costs

associated with Alternative 5 include excavation of contaminated soils to a depth of
9.1 m (30 ft), followed by a soil barrier.

PREFERRED ALTERNATIVES

* The preferred alternative for the 216-T-36 Crib is Alternative 4, Capping. This
alternative is protective of human health, the environment, groundwater, and
workers. It is implementable and cost-effective.

* The preferred alternative for the 200-W-79 Pipeline is Alternative 3, Removal,
Treatment, and Disposal. This alternative is protective of human health, the
environment, groundwater, and workers. It is implementable and cost-effective.

The Tri-Parties believe that the preferred alternatives are protective of human health
and the environment, comply with ARARs, use permanent solutions, protect workers,
and are cost-effective.

PLUG-IN APPROACH OF 200-CW-5, 200-CW-2, 200-CW-4,
AND 200-SC-1 OPERABLE UNIT WASTE SITES

The plug-in approach is a process that helps make remedial action decisions for
additional waste sites using existing CERCLA evaluations. In the future, the plug-in
approach is proposed for any similar waste sites that already have been defined within
the 200-CW-5, 200-CW-2, 200-CW-4, and 200-SC-1 OUs and for newly discovered waste
sites that have a conceptual site model similar to that of those for the representative
waste sites already addressed in this Proposed Plan. The plug-in approach will be used
on the analogous sites considered in the feasibility study after additional data are
collected in the confirmatory and design sampling phases.

The plug-in approach supports the goal of remediating waste sites within the OUs
in conjunction with the analogous site approach. The traditional CERCLA approach for
remedy selection would require the development of multiple proposed plans and
RODs that, for similar sites, would be-nearly identical to the feasibility studies,
proposed plans, and RODs already developed and proven to be successful. The plug-in
approach allows remedial actions to begin quickly at a waste site without the need for
redundant remedy selection processes.



DOE/FRGL-2004-2G DRAFT A

The plug-in approach requires three main elements to establish its use as a

cost-effective tool for remediation.
+ First, multiple sites must be identified that share common physical and

contaminant characteristics. These characteristics are referred to as the conceptual
site model.

* Second, a remedial alternative, or standard remedy, must be established that has

been shown to be protective and cost-effective for sites that share the common

conceptual site model.
+ Lastly, sites sharing a common conceptual site model must be shown to require

remedial action because of contaminant concentrations that pose risk to human

health and the environment.
To use the plug-in approach for a waste site not evaluated in the feasibility study, a

site must fit the defined conceptual model and must be shown to require remedial

action. The site then can be "plugged in" to the standard remedy. The following

information describes how the plug-in approach is proposed to be used for remedy
selection.

Establishing the Conceptual Site Model
Five conceptual site models have been defined based on the site characteristics

contained in the feasibility study. These characteristics are as follows:

+ Type of contaminant inventory
* Concentrations of contaminants in environmental media

+ Types of contaminated environmental media (soil) or material (e.g., concrete, metal,

wood)
* Extent of contamination within the environment (that is, the depth of discharge, the

expected contaminant distributions, and the potential for hydrologic and
contaminant impacts to groundwater).

Based on the representative sites evaluated in the feasibility study, the following

five conceptual site models were developed:
+ Waste sites where no hazardous material was disposed of or where contaminants

disposed of currently meet the RAOs.
* Waste sites where limited contamination exists at the waste sites, an existing soil

cover is in place and is of sufficient thickness to provide protection, contaminants
are expected to meet the RAOs during the institutional control period (such as
within 150 years), and groundwater PRGs are not exceeded. Contaminated
environmental media include soil, solid waste, debris, and materials associated
with the waste sites, such as timbers and pipes.

* Waste sites where contaminants exceed the RAOs and contamination is shallow
and low-volume and can be cost-effectively remediated through removal,
treatment, and disposal. Typically, these contaminants exceed the human health
and ecological PRGs; however, groundwater PRGs are not exceeded at depths that
make excavation impracticable. Contaminated environmental media include soil,
solid waste, debris, and materials associated with the waste sites, such as timbers
and pipes.

* Waste sites where contaminants exceed the PRGs, where contaminants are at
concentrations that pose a significant worker risk, and where the contaminants
having potential to adversely impact groundwater are at significant depth.
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Contaminated environmental media include soil, solid waste, debris, and materials

associated with the waste sites, such as timbers and pipes.

+ Waste sites where contaminants exceed the PRGs, where contaminants are at

concentrations that would not pose a significant worker risk, and where the

contaminants having potential to adversely impact groundwater are at significant

depth. Contaminated environmental media include soil, solid waste, debris, and
materials associated with the waste sites, such as timbers and pipes.

Establishing the Standard Remedy
The standard remedies, based on the 200-CW-5, 200-CW-2, 200-CW-4, and 200-SC-1

OU waste sites, have been defined on the basis of the conceptual models presented by
the representative waste sites, as well as on the alternative evaluations conducted for all

waste sites. As such, six standard remedies are identified for potential plug-in sites.

These remedies, along with their required characteristics, are as follows.

* Alternative 1: No Action has been defined as a standard remedy for waste sites

whose conceptual site model indicates that no hazardous materials were disposed

of at the waste site or that contaminants disposed of currently meet the RAOs.

* Alternative 2: Maintain Existing Soil Cover, Monitored Natural Attenuation, and

Institutional Controls has been defined as the standard remedy for waste sites

whose conceptual site model indicates that limited contamination exists at the

waste sites, an existing soil cover is in place and of sufficient thickness to provide

protection, contaminants are expected to meet the RAOs during the institutional

control period (such as within 150 years), and groundwater PRGs are not exceeded.

Contaminated environmental media are similar to the media exhibited by the waste

sites included in this Proposed Plan. The media include soil, solid waste, debris,

and materials associated with the waste sites, such as timbers and pipes.

* Alternative 3: Removal, Treatment, and Disposal has been defined as the

standard remedy for waste sites whose conceptual site model indicates that
contaminants exceed the RAOs and that contamination is shallow and low volume

and can be cost-effectively remediated through the removal, treatment and

disposal of contaminated media. Typically, as shown in the 200-CW-5, 200-CW-2,
200-CW4, and 200-SC-1 OU waste sites, these contaminants exceed the human

health and ecological PRGs; however, groundwater PRGs are not exceeded at
depths that make excavation impracticable. Contaminated environmental media

are similar to the media exhibited by the waste sites included herein. The media
include soil, solid waste, debris, and materials associated with the waste sites, such

as timbers and pipes.

* Alternative 4: Capping has been defined as the standard remedy for waste sites
whose conceptual site model indicates that contaminants exceed the RAOs and that

the contaminants at greater depths have a potential to adversely impact

groundwater. Contaminant concentrations and contaminated environmental
media are similar to the media exhibited by the waste sites included in this
Proposed Plan. These media include soil, solid waste, debris, and materials
associated with the waste sites, such as timbers and pipes. Contaminant
concentrations would indicate the potential to adversely impact groundwater and
would pose significant worker protection and intruder risk. Contaminants also
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may pose a risk to humans and ecological receptors, depending on the depth to the
top of the contamination.

* Alternative 5: Partial Removal, Treatment, and Disposal with Capping has been
defined as the standard remedy for waste sites where contaminants exceed the
PRGs, where contaminants in the near surface are at concentrations that would not
pose a significant worker risk, but that would result in substantial risk reduction,
and where the contaminants having potential to adversely impact groundwater are
at significant depth. The contaminants that can be readily excavated would be
removed and the remaining contaminants would be capped to provide
groundwater protection. Contaminant concentrations and contaminated
environmental media generally are less than the media exhibited by the waste sites
mcluded in this Proposed Plan; however, the concentrations are high enough to
result in real risk reduction in the near surface without exposing workers to
unacceptable risks. Contaminated environmental media include soil, solid waste,
debris, and materials associated with the waste sites, such as timbers and pipes.
Cost analysis would be required to ensure that this alternative is cost-effective
when compared to either Alternative 3 or Alternative 4.

* Alternative 6: In Situ Vitrification has been defined as a potential remedy where
significant concentrations of transuranic radionuclides are present, the waste is
relatively shallow, and contaminant concentrations may pose significant worker
and intruder risk. Contaminants also may pose a direct contact risk to humans and
ecological receptors, depending on the depth to the top of the contamination. Cost
analysis would be required to ensure vitrification is cost-effective when compared
to other alternatives. Costs of vitrification should include an analysis as to whether
a cap is required. A cap may be required if contamination below the vitrified zone
exceeds groundwater protection PRGs or if an inadvertent intruder risk exists.

Establishing the Need for Remedial Action
Waste sites that share a common conceptual site model will plug-in to the standard

remedy if they are determined to require remedial action because of a risk to human
health and the environment (based on the defined RAOs and associated PRGs, as
defined previously). Some of the waste sites in the 200-CW-5, 200-CW-2, 200-CW-4,
and 200-SC-1 OUs likely will require confirmatory sampling to validate the conceptual
site model and the identified preferred remedy. The preferred remedy will be
implemented following confirmation of the conceptual site model. Should the
confirmatory sampling indicate variations in the defined conceptual site model, this
plug-in approach will be used to define the appropriate remedy.

Public Involvement in the Plug-in Approach
To ensure that the public is involved in the application of the plug-in approach, the

Tri-Parties will publish explanations of significant differences at the following points
in the plug-in process:

* When newly discovered waste sites are proven through analysis to be above
remediation goals and can plug-in to the standard remedy

* When confirmatory sampling identified for the waste sites discussed herein
indicates variations in the defined conceptual site model such that the preferred
remedy is no longer protective.



ec Comment Perio

Puk;Meetmqs

Information Repositorie

University of Washington

56/54) 9'

nzaga university

as3i -2 c3 ovr

509/3Z33 9
A 3<-I)

Portiand State University
,3ranior Prce Aidkar ;_bra'r,
5/34 SAW m<rIs

:032<) ±690
A TT /

Washington State University

*1~t 0r;~ph'-"<>

o 2

<-4 2 >.. ,

COMMUNITY PARTICIPATION

Public Involvement
Citizens are encouraged to get involved in decision making for the Han ford

Site and specifically the 21X)-CW-5, 200-CV-2, 200-CV-4, and 2(X)-SC-I OU
wast' sites by reviewing this Proposed Plan and related dot uments, attending
a public meeting or briefing, and providing feedback to the Tri-Parties.

Public Meetings
M'emberN of the publIw may request a nmetrng to provide oral cornments or to
receive an explanation of the remedial alternatives presented in the Proposed
Plan by contacting John Price at the Washington State Department of E ology.
To provide adequate notice for all Hanford stakeholders, publi meeting
requests should be re eivvd by TBD.

Submitting Comments
1The Tn-Parties will incept written conments on the Proposed Plan at any time
during the 30-day publi iomment period. Please send written comments to
John Price at the Washington State Department of Ecology via the following:

+ mail: 31X) Port (f Benton Blvd. Rih land, WA 99352
* fax: (50)9) 736-130
* email: jpnriol -o

For more information, please consult the Administrative Record in the
foilowing locations.

Administrative Record
The Administrative Record can be reviewed at the following location:
Lotkheed Martin Information Technology
Administrative Record
2440 Stevens Center Plat', Room 1101
Richland, W A 99352
ATTN: Debbi lsoni

(509) 376-2531)

Points of Contact
Washington State Department of Ecology
John Price, Project Manager
(509) 736-3029

U.S. Department of Energy Representative
Bryan Foley, Project Manager

(509) 376-7087

U.S. En vironm ental Protection Agemny
Representative (Region 10)
Craig Cameron, Project Manager
(509) 376-8665



Figure 1. Location of the Hanford Site and the 200-CW-5, 200-CW-2, 200-CW-4, and
200-SC-1 Operable Unit Waste Sites.
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Figure 3. Location of the 200-SC-1 Operable Unit Waste Sites in the 200 East Area.
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Figure 4. 216-U-10 Pond Contaminants of Concern.
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Figure 5. 216-U-14 Ditch Contaminants of Concern.
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Figure 6. Z Ditches Contaminants of Concern.
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Figure 7. 216-A-25 Gable Mountain Pond Contaminants of Concern.
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Figure 8. 216-T-26 Crib Contaminants of Concern.
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Table A-1. Net Present Worth Cost Estimates in Thousands. (2 Paqes)

216-U-10 Pond - $13,765 $1,811,601 $46,064 $130,523 L
Analogous Sites
216-S-16P Pond $14,158
Group Consisting of 216-S-17 Pond $12,146
and UPR-200-W-124

216-T-4A Pond - $11,532
216-T4B Pond $1,391

216-U-9 Ditch $915

216-U-11 Ditch $1,043

216-S-5 Crib $1,096

216-S-6 Crib $1,096

Group Consisting of 216-A-6 Crib,
UPR-200-E-19. UPR-200-E-21, and - $821
UPR-200-E-29

216-A-30 Crib - $815

216-S-25 CrIb - $4,752
216-A-37-2 Crib $815

216-B-55 Crib - $771

216-S-172 Control Structure $746

2904-S-160 Control Structure - $746

2904-S-170 Control Structure - $730

2904-S-171 Control Structure - $746

207-S Retention Basin

216-8-64 Retention Basin

200-E- 113 Process Sewer

216-U-14 Ditch

Analogous Sites

216-S-16D Ditch

216-T-1 Ditch

Group Consisting of 216-T41D
Ditch and 216-TA-2 Ditch

216-W-LWC Crib

Group Consisting of 207-U Retention
Basin, UPR-200-W-1 11, and
UPR-200-W-112

207-T Retention Basin

216-T- 12 Trench

200-W-84 Process Sewer

200-W-88 Process Sewer

W200W-102 Process Sewer

$877

- ~ $769

- $S726

$918

$789
$738

$882

$1,510

$1,072

$952

$725

$742

$862

$1,869,572 $47,629 $137,569

$1,338,773 $32.389 $93,637

$1,581,528
$219,204

$38,091

$2,330

$554,350 $777
$699,278 $1,329
$182,972 $1,605

$182,972 $1,605

$117754 $729

$277,175 $677

$592,393 $11,684
$277,175 $677

$186,595 $682

$238 $702
$238

$238I

$238
$2,510
$1,044

$467

$3,702

$1,363

$977

$3,243

$2,588

$4,362

$4,180
$238
$238

$2,536

$702
$686
$702
$702
$682
$677

$17,497

$110,287

$7,075

$4,085
$6,173

$4,738
$4,738

$1,241

$2,234

$34,096
$2,234

$1,325

$5,260

$4,230

$16,012

$61,333

$28,035

23,276

$681
$3,049

$15,888
$981 $4,475

--

t _ -

Representative Site

-

- i

i



Table A-1. Net Present Worth Cost Estimates in Thousands. (2 Panes)

Group Consisting of 216-Z-11 Ditch,
216-Z-1D Ditch, 216-Z-19 Ditch - $1,593 $77,5011 $42,237 - $93567
216-Z-20 Crib, and UPR-200-W- 110
Analogous Sites

207-Z Retention Basin - $741 $296 $3,761

216-A-25 Pond (2) (2) (2)
Analogous Sites

207-A North Retention Basin $748 $702

216-T-26 Crib
Analogous Sites

(2) (2) (2) (2)

216T-36 Crib [ $727 $37,726 $3,004 $3,455

200-W-79 Pipeline $729 $238 $685
1 - This cost does not reflect the programmatic disposal cost at the Waste Isolation Pilot Plant If the programmatic disposal cost were
included, the total cost for this alternative would be $142,247,000
2 - Cost not included because they were reported in DOEIRL-2002-69, Feasibility Study for the 200-CW-1 and 200-CW-3 Operable Units
and the 200 North Area Waste Sites, Draft A and DOEIRL-2003-64, Feasibility Study for the 200- TW-1 Scavenged Waste Group, the
200-TW-2 Tank Waste Group. and the 200-PW-5 Fission-Product Rich Waste Group Operable Units, Draft A Re-issue.
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Table B-1. Reoresentative Sites and Associated Analogous Waste Sites. (26 Pages)

'I he 2 164 -1 (1 Pond is an unlined The pond recsi ved froni the iollowi ng:
topographic depression. I was 1284-W Powerhoase, 2 1-Z Laboratot'
12 ha 00 a) with varying depth 234-5/ Building 2723)k Building
nd was in opetation from 1944 2724-W Btuldine, 221- Building.

to 19. when it was backliled 24-1 Building 24 1U 1) ( ondenser
And surthce stabihzed Tank, and 242-S Etapotato Facilities via

the 2164 14 Ditch

Characterization is desenhed in Dt)F: RI .- 2003- 11.
Contaminant Distibution

Lonianmnanis were detected beneath the 216--10 Pond to a maximum depth of about 42.6 i (140 PI.
Maxima,, contaminant concentrations generally are present near the surface in the upper 2 0 In(6.5 I) o t
soI coluni. [he depth to the bottom of the pond was about 2. im (6 5 ft) when it was actively recciing
eflluein. Soils above 2.0 n (6.5 ifi) are characterized by matenal used to till in the pond during
decommi sstoning eflorts, sediment lion the bottom of the pond. or both. C esium-137, Si-90. Se-'9.
plutonium, and utantun are the predominant radionuclides detected houi the surface to tire bottom of thr
pond ith concentrations generally decreasing with depth beneath the pond boitom.

he

With fews e xceptions, radionuclides either were not detected or were detected at concentiiioni ot ks than
'bout 2 .) pCi g at depths greater than 2. 0 (6 5 fi)
LMaximum values t f Tc-99 (4.6 pCi g), St-90 (28 pCi g), ('-235 (2.4 p(i g). and 1 '234 (56 pCi e)
sporadically are present at depths greater than 2.0 in (6 5 fi) bes. In boreholes adjacent to the pond. s-I,'
knd U-235 were detected above screening levels with t's-137 (4.3 pCi g) at approximately 0.8 in 12 It) bgs

nd U-235 (5 pCi -). detected 73 n (240 A) bs(eference: faE R1-2)013-11I

Maximnum uanium: 56 pCi .

Maxiium Cs- 37: 440 pCI g.

Maximum Sr-90: 28 pCi g.

Within the pond, fS'-17 'was detected at 441) pli g decayed to 366 pCi)g (itt 2002) 0 to 4 m,(1 to I fi) bi s

Soil samrples indicate that the average concentration of Cs-137 is 337 p( i g. Companson of the two data eis
indicates good correlation between the logging and laboratory data

tomn a groundwater contammahon perspective, the effluent volume discharged to the 216-t l10 Pond wsu

gweater than the soil column pore volume, suggesting the volume released was sutlicient to reach tih aquiler
unng waste site operations. PNNL-13788 indicates that mobile contaminants (nitrate, carbon etrachlonde,

and uranium) exceed groundwater protection standards near the pond. Nitrate and uranium may be
associated with waste disposal practices at the pond as well as at other waste sites in the 2ot West Area.

The results of 216-1.-10 Pond modeling indicate that Se-79. Ic-99. cyanide. flutide, and the uraiiu
species reach the groundwater at significant concentrations

216-1 -10
Ind '



Table B-1. Representative Sites and Associated Analogous Waste Sites. (26 Pages)

[he 216-S-16P Pond consists of [he pond received process cooling waler
froi lohes separated by dikes and ird steam hour the 202-S Building (only
U leach trench. Lobe 1;4 never lobe I I reeived 202-S waste) In 1973.

was used. In 1975, tle pond was the 2164 -9 Ditch was connected to he
backlifled and surface stabilized 2 16-S-16 Ditch to di ert overfIlow fiont the
using soil rom the dikes. the 2164 -10 Pond to the 216-S-16 Pond. The

. nd was 125 .000 102 pond was opened in 1957 and operated
1-50.000 [) asd 09 Int 3 it) until 1975
eelp

[1he 2 l-8-17 Pond
eat then dikes, ap

11 m K3 3 11) high ot
wves side of thie site
dimensions are 292
I9." by 958 fij, or 6
(17 to 21 a) and A I
deep T'he pond wa
limo 195 to 19 4

16-14A |The 216-t -4\ Pond
Pond sui fiCe depression. I

in are. and 3.1 s (I
In 19"2, the bottoi
onInal pond was sC
depth of 15 to 23 cms
and the scrapings we
the I2I8-W-1A Ho...

(TI rendh 1- 1 1he s
Ias , t ied witli etc

..97. 111 pos was
I and romr the site Is
21s-W-2A Huia] ir

was brmned
proxSi mel y
the north and i
Overall site I

Is 2 92m

The pond received pocess etluent frotr
tre 2f,2-S Building and overilow from the
2164-10 Pond via the 216-1 -9 Ditch.

The 216-S-161' Pond is analogous to the 216-I10 Pond as indicated by process history. contatintrain
inventorv. and effluent volume received, and Is analogous because of the followine

I. Construction ad cos ri .ron are simuilar (unit tied pondsj

2- Waste was recci ed front the atse type of source (202-S Biidimt), althoug tihe volumue ccci"Vd
was less

I3 [he inventory for this site is 'ery siilar to and bounded by the 216-'-It Pond

4. [he geology ot'both sites is similar

>. The extent of contanination spread is bouinded by the 2'164:-10 Pond [he hight concentration for
Cs-137 was 391 pCi L and the Arm-241 concentration was 19-7 p(I 1.1.m(.5 ft hes) (1976).

6. The effluent volure discbarged to this etnbi iS times the soil colonu capacity, bouinded by the
216-l'-10 Pond. and suggests a potential or grotundwater impact

I he 21'6-S-17 Pond is analogous to the 216-U-10 Pond as indicated by process sisrory. contuainunt
iinvntory, and effluent volume received, and is analogous because ofthe tollowini.

I Construction and configuration are similar (unlined ponds).

2 Waste was received hrom the same source (eg, 202-8 Building) and overflow frot the
9 to 1.5 ha 2161-il Iond, although the volume rcei ed was significantly less.
is (li Ii . the contaminant inventory for this site is appropnate gi ven its source i overlow hor the

m, opertl 216-i-10 Pond)

4 'he geology ofiboth sites is similar.

-. I he seit-nt ofcontanutation spread is bounded by the 216- ^-1t Pond

o The effluent volume discharged to this crtb is bounded by the 216- -1 0 Pond and is our times lie
soil column capacity, suggesting a potential for groundwater impact

is a natural The pord received 221-T Building and Ilie 216-T-4A Pond is analogous to the 2164 -10 Pond as indicated by construction. process historv,
.5 ha (16 u) 

2 2 
4- Building pricess coolin water, kontaminant itrventory, effluent tolunse received, and vertical extent of contamination, and is atsalogous

0 IH deep 2I1-I Building steam condensate. ecause of the following.
) [the 242-T 1 vaporator condeiser coohing water Construction and configuration are similar (unlned ponds).
raped to a ,and slear condensate. 2706-1 Building
(6 to 9 in.) decontirnatron waste, and 2. Waste was received hrom a snsilar source (e g, process condensate rorn 221-1 224-t' . and

re placed in 242-T Condenser coolirg water The poid 242- Buildingst. although the volume received was less

I Ground was in operation forn 1944 to 1972 3 lie contan in 'enbory lot 1 ts site is boUnded by fihe 2116-. -. P. Iord and is siilar. as clmpred
craped aiea Acording to WI)D. the contaiminant to the volume mtcvl-ed and soure
'all soii it

^- ls'' d. ivetorv tot the 216-I -.4A and 4. The eology of both sites is stositat

tiow the 2 6 t he exrent of connuninaton spread is bounded by tte 2 I6-t -1it Poid
rounds. I

6 Thn , 'se efluentt olute dishaiged to ths i1t; is Imore thiro 1.000 tim'cs tIe soil colum'n Iapcit id
suggests a high potenrral fo groundwater i mIpactt

12 16-S-I 61'
PIsud

r16-s- It
Pond



Table B-1. Representative Sites and Associated Analogous Waste Sites. (26 Pages)

216- -41 Tle 216-4 -4. 7t"l replaced the [he pond receired 242-F Evaporator steal
P'ld 216-I -4 A Poid. It vas a itatural on den sate and condenser cootine water.

4epressiotn that receised runotl and nonradioactive wastewater fiont

tot the 216-1-4-2 Ditch 221 -1 Buildite air conditionitne filter units
Kormniil, the volune at water in and floor drains ioni 1972 to 1977
the new 216 1-4-2 [tich was not

h p b-us it Accordinit to W1DS, the con tantinam
enough To fill the panf eause inventory Ir the 2 6-l -4A and 216- 1 -41
jsutally was absobed it the first lon d ate reported together

uart of the ditch, leaving the

pond are. dry . lie pond i s 0. 5
I ) deep and 0,( hal a)
\ 7 (1,300-fi) lone, 6. i m
1k'4i) tall dike "a s-built along

the pond to keep the pond out of
the 216- W-24 kutnal jround

-l64 o 'if fit 2164 -9 Ditch is an unlined 1 he ditch recetved overtlow iron the
Ditch dcith that was backfilled in 19s4, Ii- I -10 Pond and coTnnets tile

A potlion of the ditch was - 16 -I10 Pond with the 216-S-I Potid
n-opened in 1973 and used until
197 s It is 1,067 by il in (3.5 :
Iy 6 11) and I ii (5 ill deep.

1i t1 - 1 l he' 104-11 DitCh is atl unllnedb Te ditch rceived waste overflow foiii the
Bitch dlitIc h that was backfilled and 21 6410 Pond [he ditch operated ison

s 1fact stahlized in 1985 in 1t944 to 1957 The older portion was
i njunction with the cc tired in 1955 with the reainder retired

A161f Pond. It is L375 Iy kn 1957
1 tti 4,I ItIt by 4 i) and 0 9 to
K(Ii) deep. A llot'd plain tn the
southern partion of the ditch
sotietites tilled with
kontantnated ater when
signifitant alouns ofwatet

I,, ertlow ed iom the
It- t- l Pond
eittetree WIDSI

The 216-T-411 Pond replaced the 216-1-4A Pond, is analogous to the 216-1 -10 Pond as indicated by

konstruction, process history. contaminati inventory. eflluent Iolme ci ved. atnd Serytea Ixten It
con ta ni ation a tid I, analogous because ot the foll wi Ill,

I I Instruetion and configuato are Saiar t (uined ponds

2. Waste was received fiom a similar source (e g., process condensate from 221 -1 and
242 I Buildings). although the volune received was less

I The contaminant tmventorc lot ths site to bounded hv the 2 16.-1t P bind

4 1he geology of both sites is sinlar

[lie extent of contamination spread is bounded by the ? lb-J -111 pond

I The potential for groundwater impact is bounded by the 216-1 -11) Potd

Ihe 216-U-9 Ditch is analogous to the 2 16-t-10 Pond as indicated by source otthe waste receied and is
analogous because of the followin.

. Constuction is stnIlar (unlined) but waste contiguration is dissimnlar 26-9 is0 a ditch whereas

216-U.-10 is a pond).

2. The waste site received overflow from the 216-F-10 Pond.

The contaninant in ventor yfor this site is boutided by the 216 10 Pond.

4 th geology ofhoth sites is sitilat

4 The extent of contanyination spt-cad is bontided by the 216 -110 Pond

6 Tire effluent volume discharged to this ditch atid contaminant distibutton art unknown: howeei,
charactenration test holes dug to 2.7 n (9 0) and trenches dug to 1.2 im (4 b) across the ditch
revealed that no contamination was present; therefore, potential tor groundwater impact is low

[The 2 16--11 Ditch is analogous to the 216-U-It) Pond as indicated by source of waste iecei cd and is
nalogous because of the tollowing.

. onstrucuon is sinuIlar (unlined) hat waste configtrateLi iisi - i dissitJari216-1- IS itch whereas
216--1 is a pond)

2. 1lht 216-1 -1 Ditch reteised ovel 1low 17ciH the ? 16-11 PotId.

3 The contaminant inventory for this site is hounded h the 216-t -10 Pond.

4 I he geoloyo both sies is similar

I he extent of contammnation spred is bounded he the 16-1 11) Pond.

6 iroundwaier impact is bounded by the 216- -10 Pond
1 r a grt iundwate perspective. leiedial I itstigationat other ,4: oaste sies su gel that taina It
beieath ditches used to cha ime Il eastewater IOpctl ly is v ery- inured Il( )E RL-99-07j

I



Table B-1. Representative Sites and Associated Analogous Waste Sites. (26 Pages)

-I6- - a'ib

[lie -crib received REDOX Plain effluent
with a low potential for contam.,aation and
process vessel cooling water and steam
contdeittate water font tire 202-S Building.
'Tbe 216-S-5 Cnb replaced the
216-;-17 ('rib to handle lower activity

waste (the 216-8-6 C 'ib was designed to
handle higher activity waste to replace the
216-S-17 (ibl

The 216-S- ('fib is a
ravel -filled ilippromnatel

12.2 i'16 vardsi) crib 'ibh two
leiiths of pcitoraled, corrugated
Metal I pe thai lia at Itoss.
A hole as cut alont the top ede
of Ohe cib to dischare overflo
to a acibly trench veilow was
5% of the loual flow A baen the
WE 13X Plant A-2 dif'iset and

11-4 coils failed, the dose ates at
the overflow area reached
17 rad h. I he crib has been
sitrface stabilized. '(he crib was
in operation hon 1954 to 1957
and is 64 by 64 tas(210 by 210 ilI

nd 1 i0 0 f1 deep

The 2 16-5-6 Crb is a square pii
filled with gravel willi perforated
pipe running down the center,
and six pipes brant-hiag oil
Perpendicular to the main pipe
The northwest end of the crib is
heasily populated with irowmlig
tumbhleweds, hut no,
colain ia i 0 a1 was bound. The
crib was ms operation lon 1954
to 1977 and is 64 by 64 it

1 y 211 fIt) and 4,6 i I it)

The 2 16-S-5 (rib is analogous to the 216l- 10 Pond as indicated Irv process histot's'. contammliant iinentor,-
and efluet volune recei ed, and is analogous because of the follow ing.

I aonstruction and waste site contieusatio oft be 2 6-S-5 I. rib (grav el-filled enh "with %I
distribution lines) and 216-U-1ll Pond (unlined ditch at dissinilat in constructio ut a silar mn that
they both ate uniied.

Waste was received from itse saie soluce I.g, procss efluent tlomi the 202-S lii dine and

overflo' front the 216- t-10 Pond), although the volust leceiv ed was sigail ficantly lss

SThe contaminant inventory for this site is bounded by the 216-1 -1) Pond

4. The geolelg of both sites is stmilai

. Tle extent of contiaunaion spread is bounded by the 2 16-U. 10 Pond.

6. Ithe effluena olurne discharued to this crib is mtore athan it is the soil colun capaci i alone with
iore than 270 kg of uratmiuna, suegestiia a high potential for groundwater timpact howeve -

borehole 299-W26-06 (A5445) indicated no Cs-I3 containation to 63.7 iii (209 Ii)

jThe 216-8-6 Crib is analogous to tie 216-1-10 Pond as indicated by process history. contanmitant inventory.
Pnd effluent voltue received. and is analogous because of the following.

I Construction and waste site cosafiguration o the 216-S-5 Crib (Uravel-filled cri with iV
distribution lines) and 2164 [ 10 Pond (unlined ditch) are dissitilar in consiruction but siiilar in that
they both are unlined,

2. Waste was received from the same source (e.g., process effluent Iron the 202-S Builditg and
oerflo I& Cto tiae 216-1 - It, Pond), although the soluame recta ved was significantly less.

I The contaminant invenivry for this site is hounded Iy the 216-i'- 10 Pond

4. The geology of both sites is sinilal.

t he extent of eontannation spread is bounded by the 216-1.-Ifl Pond

6 'lie efiluent l-oniC discharged to this crib is more than oo timnes the soil colunm capacity along
with more than 270 ke of unil un. suggesting a high potential hor groundwater itapact.

'the till received process cooling water
atd steam condensate fion the
202-S Building waste and REIEIX Plant
effluent with a high potential iot'
contamination Iigh potential activity
waste was sent to the 21 6-S-6 Cii b; the
lo-er acthity waste to the 216-S-5 lnb.
"[he 216-S-6 Crib was designed to handle

higher activity waste to replace the
216-S-17 Cribh



Table B-1. Representative Sites and Associated Analogous Waste Sites. (26 Pages)

4 h 216-A-6 rib wa lb rib received steam condensate. The 216- ,6 Crib is anaogous to [te 216.ll 1) Pond as indicated by similar process history and contanti nt
constructed "i a 'tinfied clay sutptmtent disposal tunnel floor drainage, Inventory (allhough the 2164 -10 Pond is located in the southwest porton of the 200 West Area and the

p placed hotizonull y ir ater-lied door draitage. and slit storage 16-A-6 Ctr is located in the southeast portion .I the 2110 1a At Area) and is andlooas becauise oi tie
ength of the un liat . len it hs at c IvIlow w ste Iront the lIowin .

I perldanted pipe al t-A 1 uilding Ihe 21 6-A-6 fnh was I1 Kotstuction and waste site confi guiaitol of the 216-S-5 (ib ( grael-flIled cnb with PV\

perpendiculaA ditefrtpp sdincnueo ihtestribution lies ad 16- *-It, Pond (unlined dilchl dle dissimlar in construction but 'iarA In thaUC
ite Pipes ire coveted ItI 16-A-0 1.tl they both are unfited

Ipproximatcly 2580 in'
Apro yards) o, gae) I 2- Waste was received Tom a intilar source (e.g.. Iloor ati and steam condeisae ), altIhoul the
Peta cals tle enb I ceded olune received was sitificatly less due to site cotfigration diffetences

fhow capacits and contaii nat The contanitant incttori for this site is boanded by the 2 16-1 -11 Pond
the enound suitace

(UPR-2I 00- -2I U PR -200--29) 4 T he Leoloev ofboth sites is snmilar

A trench was dug connecting the . [he extent of coniamination spread is bounded by the 216 -1 -l0 Pond
L-nb with the "16-A-"9 I )itch to
collecth the 6-A-2er9o itch I6. [h e eflueni volurie dischared to this enb is more than 140 ufes the sil colattn capacity alongCollect the mverfl.w water
IPR-200E-1 9 ocured wten [f ilt note lian 16l kg of urAnium. suggesting a hih potential lor groundwater impact

ot-letel fission product seeped
kin0 the gt-ound around ite edges
sif the concrete pad at the

216-A-6 Propormional Sampler
Pit I he release was caused hiI
tint strAe it]ppinn front the a ent

pipe bonnet. T he Crib is 31 h
1 in I101) hy 100 10I and 0.4 In

21 I1) deep, and was in opetrati
from 1955 to 1971)



Table B-1. Representative Sites and Associated Analogous Waste Sites. (26 Pages)

'lii,\fib
The cns received steam condensate, The 216-A-31 If 'ib is Ianalo go us to the 216-U-10 Pond as indicated by similar process his or v and

equ Ipmewn I disposal tun tiel loor and contantinant inentors although the 2 164 -10 pond is located in the souihwcsi portioni ofihe 2(a( W\ at tea

water-filled door drtinage and the slag ind the 2 16-A-o Crib is located in the sorheast potlion of the 200 L ast Areao and is analoyous becae o'e

storage basin overflow waste hon the the followyini.
202-A Building and P REX Facility stean I. Ionstrucuov and waste site configuranon of the 216-S-S Crib (gravel-tilled crib with P',
condensate. [he 21 6-.-30 Crih was used distribution lines) and 2 16-1-1 (tid (unhned ditch, are dissimilar in conitruction but smiula in that
ii conjunction with the 16-A-6 Crib. they both are unlined

Waste was receie d from a sitilar sonice (e.g. floor dram and steam condeiiste), althouhli the
olune received was sginficantl less due to site configuration diflerences

I lie contaninant inventory for this site is bounded by the 2164-10 Pond

4. The geology ofboth sites is similar

5. The extent of contamtrination spread is bounded by the 216-t-10 Pond

6 The emuent olume discharged to this crib is more thain 200 times the soil column capacity alone

with more than 290 kg Lt uraniutn, suggestine a iuih potential for groundewater impact.

[ihe 2 6-A-3ll Writs is a
Leavel-filled (approximatelx
9170 In I12,30k yids[ [) crib
that has beci isolated and
backfilled There are two
ditribution pipes, #8 cm ( I 5 iII
diamnter). One pipt extends thal
the letith of the cri 214 ni [7
NI I and ote extends the full
letngth of the crib (427 i, 1,41)(1
It) Duning the "inter of 1971
and earl ' 197 2, n a lkaline

e-posit fored o'er the surface
of he 216-A-3 0 ( rib
Explonai(in into the crii, re vealed
a salt deposit that condensed
from vapors eintted through the
soil Ihe tound then was
co, tied with lavers of sand and

plastie lie cb is 427 by 31 m
(1,400 by 1) I)) and 3.7 m 1126)

deep. and was in operation ion
[l9i to 197;1

he 216-S-25 Crib is a

lave-filled site (31.30 mi

41,111 yards[) with a
alow -grade distnbution pipe.

Griowing tunibleweeds were
contaminated at levels lion
112.of) f A6,000 t In. Soil was

ontatiriated front 1,000 to
4,000 d-nun. Ilie cnib is 17 by
A(1 m.. (5 by 10 fit and 3 1 im

II N6) deep, and was In operation

boa 1197 Ao 111992.

The 216-S-25 (rib is analogous to the 216-k-l) Pond based on the type of waste liquid recetied and the low
specific actisity received (contaminated groundwater liont a puttp-and-treat efliorti. and is analogous because

of the following.

I. Constuction and waste site confieuration ofthe 2 16-S-5 Cih (ravel-tilted crib with PVt

distribution lines) and 2164-10 Pond (unlined ditch) are diss-inilar in consruction but similar in that

they both are unlined.

2. Waste was received foin eroundwatet, ahougt the volume trceived was significantly less that, the

21641-10 Pond due to site configuration ditfflernces

t [he contaminant inventory for this site is hounded lv tire 2 16- - 10 Pond

4 I lie oeology of both sites is siil

$ the xte-nt of cotainiton spread is boounded h,y the 2 16t -10 Pond

h the effluent soluti disclarged to thi s c is 24 imes the soi column capacity alortg wih mioic 1han

160 kg of uianium. suggesting a potential (or gioundwater impact.

Ihe crib received 242-S Evaporator
rocesas teamn condensate and

216-1 -1 (rib and 216-t-2 Crib

groundwater pump-and-teat effluaent In
1976, a scintillation detector was inserted
into one of the wells associated with the
l16-S-25 u b(TW-299-W-23-9. - I I, and

-12) ith no treasurable dose rate

f21i-S-2S
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6-AdS2
nb

I he crib received PT RFX FactIity steam
condensate waste in parallel Operations
with the 216-A-31 ,rib. .Moitotiug
WeIIs N91 S-21-21 through -24 extend
90 im (295 1i) and support Ithe
'216-A -37-2 Ci.

nTc 16-A *-37-2 Cnl was built as

pla cemiett for the
; 6-A.AO (rib [here ire two

associated steel drainpipes ote
I perlorated and runs the length
, the unit. I he othe, is no

pettorated and rtins houim west to
.ast onIv to the center of the utit.
1.5 i(5 iI) above ithe bottom.
The cb is 427 by I 1 Im
(1,400 b P) fi) and 3.4,m iI it
deep, and was in operation fiom
1983 to 1995.

the 2 16-H-55 Crib is tilled with
gravel Iappioximatel 1 376 mn

1,8110 flI and contains a
perhorated pipe that runs the
length ofithe unit [he site had
two Laue wells if20 cn (8-n.)
steel pipe wit a galvanized sheet
metal cap. IThe crib is 229 by
3. t m (754t by 10 [t) and 3.4 in
( I It) deep. and was in operation
io. 1967 to 1991

The 216-A- A7- 2 Cnb is analouous to the 216-i1I 0 Pond as i ndicatted bv siila process hi story and
-ontaumnant inv entor (althouh the 2 16-1 -10 Pond is located in the southw est portion of the 2(10 W ea Area

kind the 2 16-A- )7-2 4 rib is located in the southeast potion of the 200 1 am Aica and is atalogous because
to the olloswin.

1, Con-trsction and waste site configuration of the 216-S- I b C ua el-tilled crib with PV(
distnbution lines) and 216-I-I10 Pond (uniined ditchi ate dissittilar ini contruction but siutlar in iat1
they both are unlined

-. Waste 'as received fivim a Simil ,)nice (e~cg floor dramn and steam condeflate . althoughb the
volume rceivted was signaficantiv less due to site conftiguation di lerence,

3 the contaminant inventory [or this site is bounded by the 216-1 -14. Pord and approp nate gi en its

source (overflow tom the 216-1 -10 Pond).

4. The geology of bol, sites is similar

5. The extent of contamination splead is bounded by the 216- -10 Pond

6 The eIfluent volume discharged to ii en b is more thian 30 ti mes the ,oid coluna capacity,
suggesting a potential f or groundwater impac.

The 216-1-55 Crib is analogous to the 216-01.10 Pond based on similarities in source of waste received
fsteam condensate) and is analovous because ofthe following.

SConstruction and waste site configuration of the 216-S-i Cib (gravel-filled crib with PVC
distribution lines) and 2 16-1 -10 Pond ( unlined ditch) ate dissiailar in construction bet si ]til in that
they both are unlined

2 Waste was received from a simiar surce

3 The contaminant inventory tor this site is bounded I the 216-(.-10 Pond and similar, iven the
-oh ames of waste ecei ved (2 16-U- 1( Pond recci ted msore bait 1(1) iimiscs the "a sic vol ime)

4 The geology of both sites is similar.

5 T he extent ofcontaminstion spread is hounded by the 2 16.-10 14 Pond.

6. The efluent volume discharged to this crib is approximately 68 times the soil column capacity.
suggesting a potential for groundwater impact; however, well 299-E128-12. which monitors the
216-13-55 Crib, indicates a breaktlrough to froundsaster has not occTred.

t16-B-55
i ( il

The crib reci ved steam condensate from
the 221-.1 Building.
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he 2M6I -7 nono Stu r Fine ..... ue recei, ed proces coolng
aia undertrouud icr et waste and steari condensate fron the

structure ith traior sluire 212-s Burl ding ard sent it to the
ates. It is 4 I by2,2 by 2 1 nm 216-S-161) Ditch, The structe has been

deep i) by f b 7 I t with coveted with soil and posted with
25 4 ci (l Pin } thick walls tRM Uale-in Potential signs It operated

to 1956 to 1976

!the 2904-s-160 Control
Structure is a below-grade
-pttagont staruture witl

rerinorced concrete walls, floor.
and tout srth 60 cm (2 ft)
dNaieter in lied clay inlet and
oulet piping. I is a 3 m (10-fl)
penratn. 2 74 m (9 I) deep with
to.5 cim, I ft) thick ' ails

It received process cooling and steamt
condensate from the 202-S Puildin to the
216-S-I7 Pond, 2 16-S-6 K rib, and
216-S-16 Pond. It operated &ron, 1954 to
1976.

The 216-S-172 Control Structure is analocous to the 216-.10 Pond as indicated by process history aid is
italottcus because of the following.

I ionstruct,ir of the 216-S-172 ('ontrol Structure is dissimtiilar to the 21
structure vs. unlined pond).

2. Waste was received fioi the same source (e.g. 202-S Building) as tir
216-S-17 Pond.

A The cotenminant irsentory (or thtt site is otunded by the 216-U-101P
216-S-16 Ditch and 216-S-17 Pond.

4 The geology ot hoth sites is similar.

5 The extent of comaination spread is bounded Iy the 21 6-t -t Pond

6. Groundwater impact is bounded by the 21 6-1 10 Pond. [ re construe
control Iox) and no indication ofleakage indicate that impact is nim

06-4-I Pond concrete

216-8-16 ticth and

ond and is reflecti e od the

ion of the structure (concrete
rial

The 216-S-160 Control Structure is analogous to the 216-U-1, Pond as indicated by process history and is
nalogous because of the following

I Construction of the 216-S-172 Control Structure is dissinaar to the 216- t-10 Pond (cicrete
structure vs. unlined pond)

2 Waste was received Won the safie source (.g P_ 202-S Auilding) as the 216-S-17 Pond, 2 16-S-6 Crib.
and 216-S-16 Pond.

I he contaminant inventory or this site is bounded by the 216-t-10 Pond and is rellect ve of tie
216-S-17 Pond, 216-5-6 ib, and 216-S-16 Pond

4 The geology of hotI sites is similar.

N Ihe extent of contamination spread is hounded by the 216-1 AIi Pond

6 The effluent volume scharged is hounded by the 216g--10 Pond and sungests a neali gi hi e po tential
fb groundwater impact.

T here are low I eVels of contaiinait on isside tire sitrie tule (300 e ii in loose s4r1ce con terinat ion) and it the
surrounding soil (500 , tin).

116-S-17,
onfrol

-,tructir

2904-5-161

S trueur ia
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904-s-70 Thi 2904-S-I7O Control The 29I14-S-I T)Control Stracture directed ie 216-S-170 Control Structure is analogous to the 216-I-10 Pond as, ndi cated h process history and
0ontrl So ructure is a below-grade aste from the 212-5 REDOX Facility to kralogous because of the follow1i.

Stuctire strUlutre with reImorced concrete Ihe 29104- SA Sanple litildat ftm l954 |.s ,on ot the 2 16-S
wals, loor, and roof with 76 cm It : disimilur I, the 216l 11 Pond(coretc

a I) dTametr vitrified Ilay structure s. unlined pond).

knict and oudet piping. The 2 Waste was received lion the saile source (e.g., 202-S Facility) as the 216-S-17 Pond. 16-S-6 I ib.
l 904-SA Sample Buildig is and 216-S-16 Pond,
ocated oerthe south end of me 3 The conftiiant tnemtotry tor this site is bounded by the 216-I -11) Pond and is retfleelN 'cot theMelt stetrutur It is 4.9 bx Ia m --216-S- Pon, 16-S- b. and 216-S-16 Pond.
16 kby i 1) with 214 Cal f10 fin

thick walls 4. The geology of both sites Is similar
The extent of contamnation spread is hounded by the 216-I -10 Pond

2904-S-I1 1 JTbe 2914-S-171 Control
ontrol Strucltre ia belov-grade,

Slructure retaneular structure with
nreinorced concrete walls, floor.

and roof witl 46 can 11.5 6)
lianeter iinfied clay nlet and
,iutlet piping and hand-operated
gate valve. I be site Ia been
backfilled wIth clean material. It

4 by 10 i (13 by 9 IT) and
05 In (I 10 1) deep wit 25.4 cm
I ) 4 thick walls

The 2904-S-171 Control Structure was
used to measure and regulate the flow of
process waste that was being routed to the

16-S-6 Cib aid was in serice &rom 1954
to 1976.

6 6froundwater impact is bounded by tlhe 2164 - 10 Pond the constrtucioo of the structure (concrete
control box) and no indication of leakage indicate that impact is minimal

The 2904-S-171 Control Structure is analogous to the 216.-10 Pond as indicated by process history The
site is analogous to the 216-U-10 Pond because otthe following.

I. Construinon of the 216-S-172 Control Structure is dissirtilar to the 216-i -1o Pond (concrete
structure vs. unlined pond)

2 Waste was received hourt the Sate source (e.g, 202-S Facility) as the 216-S-6 Crt.

A The contaminant inventory for his site is bounded by the 216- -10 Pond and is teflectye of the
216-S-6 Crib.

4 The geology of both sites is similar

I The extent of contmination spread is expected to be similar.

6 Groundwater impact is hounded by the 216-7- 10 Pond. The construction of tie slructure (concrele
control box) and no indication ofleakage indicate that impact is nunmal.
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- [[he 207-8 Retention IBasin is a
Retention koncrete structure, backliled
iasm with soil, with i otvedlhow tank

caied in the center of the north
td anid tn outlet teiu structute

adjacent to the south wall. the
retention basin ts 40 b 4im

130 by 130 11) and 2.1 T t
6- ti deep with 2I 4 cm
11) it). thick walls,

1 -13-64 The 2 16-H-64 Retention Basin is
Retention n etetgency diversion basin tor
Itstin Isteamt condensate thalt exceeded

Hrh release ilmits. the c1b is 5i
iv 3 i (167 by 42 f6) and 4.6 in

) t4 deep,. and was operational
ltom 1974 to 1997

Tle tie reccived process cooling water andI The 207-S Retention Basin is analogous to the 216-t -10 Pond as tn di ca ted by process history and i,
stea from , he 22-S Building. en route to knaloots because of the toI lowing

a ii o perati o &o 1951 to 1954.

Ihe unit has not been used eept otr an
initial test [he source of efluent 'was
planned to be diverted steam condensate
ion the 221-B Building. radiological

speck ofconeantination. present in the
basin. migrated from the adjacent surface
contamination (270-E--1 Neuttaizanion
lank riser, named IPR-20-E-64 [alias
UN-216-E-361)

. Construc tion of the 217-S Re tent ott basit is di ssi mut I at to tie 2 1 j I - It Pond (concrete szictures 5

unlined pond.

2. The 207-S Retention Basin was a nntermediate stop tOr waste transferred from the 202-S Building to
the 216-S- 7 Pond and or 216-S-16 Pond, which are analogous to the 210-1-t0 Pond %%aste was
received &out the satne souce (e.g. 202-S Building) as the 216-S-161 and -17 Ponds.

3. The contamat inventory lot this site is hounded by the 2 16-t .10 Pond and is reflective of the
216-S-16P and -17T Ponds

4. The geIlogy ot both site 5s itiat

- The extent of contamination spread is hounded by the 2 16-U-10 Pond. although there is tto
documented evidence that the basin has leaked, indicatiti munimal contantinon spread.

6. Groundwater samples taken on July 31, 1964 (W-22-13 and W-22-14) indicate the presence of S-90
gmundwater contamination; however, there is no evidence that the groundwarer contamination
resulted from the 207-S Retention basin.

T (he basin was intended to receive 22 1-B Building waste that exceeded release hunts A facility test was
onducted, but the basin never was used. The 216-B-64 Retention Basin is analogous to the 2' f-( V (44 Pond

based on the projected source otf waste and is analogous because o the following.

i ( onstruction and waste site configuration ot the 216-B-64 Retention Basin (concrete basm) are
disstnnlar to the 216-t -10 Pond (unlined pond).

2 Waste was planned to be received rot a similar waste strea as compared to the 216-U-10 Pond

: The contaminant inventory for this site consists otloose surface contamnation spread from
IUPR-200-E1-64, which is difkerent hout the 21 6-U -10 Pond

4 the geology ofboth sites is similar.
Documentation indicates no liquid leakage, because contaminated liquid never was introduced

6 There is no impact to groundwater because only sarface contamination is present (no contamiinated
liquid was introduced to the basin)
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Ihe 2004-1 1 3 Process Sewer iTIhe pocess sewer transported steam
an undieround, 4106 it (16 in :oidensate waste fron the PU. REX Faci Ii
damttiecr steel pipeline that to the 216-A-SO Crib or 216-A-6 Crib.

itendi hou the P RI X plant to Waste received is associated with the steel
a distnbution box located on the pipehte and adjacent contaminated soil
wes side of the 216-A-6 Crb jrom pipe leaks This process sewer was in

land continues es a rd to the Jperation Iom 1961 to 1970. In 1995, the
2 tb-A-30 Cb. The diseribution box was filled with cotcrete.
21 6-A-42( Valve frox is located backfilled. and stabilized.
m the pipeline. inside a domed
over a nd was installed to select
itlter the 2 16-A- A Crib or the

2 16-A-6 Crib lot discharge. The

pipeline is 538 in (1,765 t) lone
and is bared 2.4 in (8 ft) deep

PR-200-E-19 was caused when

ow-level fissnos product seeped

into the around around the edges
Kf the concrete pad at the

21-A-6 Proportional Sampler
Pit. [he release was caused by
moisture dripping hou the 'entr pe bonne. Ihe IPR occuned

n IV959

IIiR-200-E-21 Vaa caused when
'16-A-6 Cub oertlowed and
cotntaminated the adjacent area to

00 minad I. The I PR occurred
on I os,

The source of the (.PR was 216-A-6 Cnh
-ftluenis due to a leaking valve bonnet at
tlte proportional sampler pit

The source of the IPRt was 2 16-A-b Cnb

rlluents In 1981, 15.2 to 3(.5cm (6 t
12 in.) of soil were removed and dilsposed

the 216-A-4 Pupal Grounds [he
xcavancd area wso covered wth 46 s oFt cm~ (lit to 24 iin.) of cleasi svsil.

2 1 1 1 I

sPt.

? Waste , received ftm se "16- \-6 Crik

3 the contaminant inettory for thtis site is in
bounded by the 216- -il) Pond

cluded in the inventory IOr the 216-A-6 Cibh and is

4 he geology of both sites is iil.

ontarann rot the Rk is adjaceni to the 216-A- i it; thtere-lore, tihe cent oc ontimnan
spread is hounded by the 216-1 -1 (1 Pond

6 1 he effluent volume discharged tand proundwatet itpact) is inclded with the 2 16-A-6 1 ttib.
theeldre, it 1s sounded ly the 2164 :10 Pond

[ lhe 20 0-E-113 Process Sewer ts analosouss to the 2t6-1 10 Pond as indicated by sitilar proccs, hi stor\ and
niamitan t't i ntory (although the 216-U1-10 Pond is located in the southwest portion of the 21) Wset Ara:

ind the 216-A-6 (ii is iscatcd in the southeast portion oA the 200 last Area). and ts anaatous because ol
the following.

I Construction and waste site con Ii uratioti are ditsiilat to the 216-U-10 Pond (unlined pond %s steel
pipelinei

2 Waste was transfered brn a sinular soutce i a the 200-l- 13 [rioss Sewer and contained a in
waste steai as coupared to the 216-1 -10 Pond

i. the containant inventory lot this ste is icluded in the 216-A-6 and 216-A-Al Crbs invenrorv

4. 1he geology of both sites is simila

i lDocamentation does not indicate that a pipeline leakage has occurned.

6. The efiluent transfened \in this process sewer is bounded by tie 216 -1-10 Pond, although, because
the pipeline has not leaked, groundwater impact from the pipeline is not evident.

.PR-200-E-19 is analogous to the 216-U-T1 0 Pond because ofits association with the 2 16-A-6 Crb and
because ofits location, and is analogous because of the tollowire

1. The 1PR is similar to the 216-1 !- 10 Pond because liquid spilled onto ar unlined area.

- Waste was received from tire 216-A-6 Cri.

I the contaminanT inventory for this site is included in the inventors tor the 21 b-A-6 Crib and is
bounded by the 216--10 Pond

4 The geology of both sites is sitilar.

5. Contamination ot the UPR ts adjacent to the 216-A-6 Crib; therefot. the extent of contaitnarion
spread is bounded by the 216-l -I1 Pond

6. The effluent volume dischargled (and groundwater impact) is included with the 2 16-A-fr Cib;
therelore. it is bounded by the 2 1-El-it) Pond

'PkR-200-E-21 is analogous to the 216- -10 Pond because ofits association with the 21 (-A-b tbd and
because ofits location. and is analogous betaus otthe Following,

E Ihe (iPR is similar to the 216-1- O Pond because liquid spilled onto an unlined area

rPR-'0-
-FL I

|__-
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it R-t It 17 ) -2: 1 as caud w h sure he M 7R w= 2 6- Crib
t 216-A-6 Cib oer owed and tllreents. A er the 1PR the site was

k ou tited the adja are o ed Ih [I 1 et 16 i ) and and
H'O nut It at 1-2 i 4-$j Ill, [ I Pkktopped will plasiheting . I 1972, the
occunted in 1961. site was c>veted wi h an additional 46 cn

18 it) osand and I" cm 14 in ) olgravel.
The il as surthce stabilied ot 1993.

I1'R-200- PR-2tlA-W- 124 occurred when I he source of this [PR was cooling water
124 adike brokeatith RFDO\ from 202-S ProcessingFacility tanks this

Swaip located southeast of the I PR occulted in 1959
r0tt West Area. [he pond
ocated southeast ofthe 200 West

Area is 216-S-19; however, the
dike break could tare occtrTed at
the 216-S-17 Pond The [UPR
Sas 9 it (30 I) wide and 305 in

1,000 1) long. The location
suggesis this I PR Is parl Ill the

1 6-17 Pond a Iootpriol aid
would be emnsediated with

1I6-S-17

pR-200-p-29 is analogous to the 216-1 -10 Pond because Wfits associaioon with the 216-A-P (Til and
LiaSe of its location, and is analogous beca use of the lii owing.

['he IPR is similar to the 216J .1-1 Pond because liquid spilled out,) an unlined area

2- Waste was received fron the 216-A-0 (jib

3 he cotaminati m entory for this site is included in the in entritrs t,, the 2 16-A- I nh and i
bounded by the 216-U- 10 Pond.

4 1 he geology ofs oth sites s i Imiar; ) ontanunation fror the UPR is adjacent to the 21 6-A-6 Cnb, thereilre. the extent of contamination
spread is bounded by the 216-U -10 Pond

6 The effluent volume discharged (and groundwater impact) is included with the 2 16-A-6 (il
lherefore, it is bounded by the 216-.'-10 Pond.

UPR-200-W-124 is analogous to the 2 16-1 -It) Pond as indicated by process history and is analocous becaus
A the following.

e

I C onstruction and configuration are similar (2164'-1) is an unlined pond and t PR-W.1 14 is an
unlined trench).

2 Waste was teceised hom the samte soutce e g 202-S Buildin"g

I The contaminant inventory for this site is bounded bv the 216-I 40 Pond

4. The geology of both sites is similar

I. The extent of contannation spread is bounded by the 216-1 -Ili Pond.

6 The effluent solume discharged is bounded by the 2164I- 10 Pond and suggests a minimal potential
for groundwater impact UPR 2Ot-W-124 is located within the Ihotpflnt of the 216-S-17 Pond

I
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!The 216- -14 Ditch isan aunlined T he ditch received waste from the
kitIch backfillud, and surfac, foll owing: 284-W Powerhouse
stabilized n sections , ith the last 23- W nigi nat laundrv Facility;
section completed in 1997 It is 2724- W New Laundry Facility: 2214
I7-1 AI 1t 1 2 I (68,0 vy 4 11) 224- ,271-I, and 242-S Steam
bottom width) and A I it ( I ft) Evaporators; and 241-U- 110 ( ondenset

deep l ank

216-1 .14
it ich

iharacterization is deseribed D( )F RI -20 311.

-ontaninant Distribution

'oniamnatmon associated wth the 216-l-14 it ch was detected from 2 7 to .8 t (t to 19 it) bus The
naj or zone of contanination is rom 2,7 to t i (9 to 10 it) hgs, conesponding to the ditch botom with

maximnum concentations of Cs-1 37 (222A pc i g), plutonium (l00 pCi a), Am-24 (1 6 pC g), In-60
(0.62 pCi:g), Tc-99 (12 pfsi g). Sb-I 25 ((1 Io pCi L), and uranium (35(1 p(i g) Iroi 40 to h I (10 to
I) l), concentrations decrease with depth. Available data indicate maximumn concentrations at 5.8 n (19 ft)
are 8.3 pCi g for (s-l37. 0.39 pCi g for plutonium isotopes (.)39), 1.6 pt, g for Am-241. and 7 pi I bo

tatnium. Strontium-90 also was detected (between 0.81 p(i g and 5.2 pCi g) beneath the ditch. Maximum
oncentrations for St-o typically were detected from 3,6 to 4.5 m (12 to 15 I) bs. Distribtion of

dontaminants in the ditch also vaies along its length
Maximumuranium: 350 pCig.

Maximum plutonium: 11 pi g.

Maximum Am-241: 1.6 pCig.

Maximum Cs- 137: 440 p(i .

Mvlaxiium Sr-90: 28 pC] g.

Iontaminants with large distribution coefliciernts i e.g.. C -13? and plutonium) were detected in higher
concentrations near tie head end oftthe ditch. Contaminants with moderate to low contaminant distribunton
coeflicients (e.g., Sr-90, uramnium) were detected in higher concentmtions at the lower end of the ditch.
Antimony was the only metal detected above screening levels (detected at A.4 to 5.8 i, (I I to 19 b) hgs with
conentrations from 6. and 7.0 ng k. Very little radiological contamination was detected adjacent to the
216-U-1 4 Ditch.
According to Section 3.2 4.3 oflDOE RI-2003-1 1, the effluent volume discharged to the 2 16-1 -14 Ditch is
greater than the soil column pore volume, suggesting that the volume of effluen released was stlicient to
reach the aquifer durng waste site opeation Impact t groundwater also was confirmed in WHt-1'-0698

[y companna discharge data, changes in water table elevation, and groundwater chesistiy oser rime.
PNNL-13788 indicates that mobile contaminants (carbon temachloride and uranium) exceed groundwate

protection standards near the ditch. I 'uamn rom tie 2 16-U -14 Iich Is known to be a source ot
groundwater contatination.

The results of the 216-t I 14 Ditch tiodeing indicate Ic-99, sulide, and uranium teach the groundwater in
appieciable concentrations.



Table B-1. Representative Sites and Associated Analogous Waste Sites. (26 Pages)

[lie 16-S,161I Ditch connected The ditch connected the 202-S Building to The 216-S-16D Ditch is analocous t the 216- 4 Ditch as indicated by process histoty and is analogous
the 2).-S }luiding to the the 216-S-16 Pond. it 1973. a portion of lecause of the iollowine,

16-S-16 Pond. [ he ditch is s18 he 216-1-9 Ditch was connected to the I. Ie ditches are similar in construction and confiration unlined diches)
y 1 I n (1.700 by 4 fi) and 216-S-16 Ditch to divert overflow fom the
10 Q in A) deep 216J--10 Pond to the 216-t-16 Pond. It is 2 The ditch connected the 202-S Huildinu to the 216-8-16 Pond, which is functionally similar to the

backfilled and surface stabilized I 264,-14 Dich, aid Ihe waste was receied fom s similar source (e.g.242-S Faciity).
kperated tou i957 to 197s 1 itmtntmant The contaminant inventor , rhiss st is bounded by the 216-1 t14 Ditch and is retlective of the
nycutory is included in the 2 16-S-16 Pond 2 16-S- 16 Pond
u vetorv

4 The geology of both sites is simInto.

ihe 216-I-
ditch with

Sin. dinem

Ituder pipe

Ins2 till

surface stab
the 22 -f I
IStrearn was

SThe extent ofconimmation spread is bounded by the 2 16-t-14 Ditch

Is The effluent volume discharged as compared to the soil pore volume suggests a potential fi
groundwater impact. From a groundwater perspective, remedial investieatlons at other Ot waste
sites suggest infiltration beneath ditches used To channel sastewater typically is very- limited
(1)O1kRI.-99-07).

I DItch is an eatthen The ditch received miscellaneous waste fThe 216-T- Ditch is analogous to the 216-1-14 Ditch as indicated by construction and process history. he1
5:1 slope and a 5m from pilot expenments, decomamination site is analogous to the 216-114 Ditch because of the tollowing

eter itin
t ed clay waste, other wa ste from the I Coistrcntion and site confieuation of ite 216-1-1 Ditch are sinlar tunlined ditch)

lhe duech is 56 in 21 Building, 271-1 blowdown vessel
n, 0,9 in (A ft) wide. coltin water, 221-I Building condenisle 2. The ditch connected the 22 1-1 and 27 I-T Buildings to the 21 6-f-4A Pond and later the
10 11) deep It was tom steam-heated radiators, and sodium 216-T-4 1B Pond, similar to the 2 16-U-14 Ditch connecenon to the 2 16-1U- t Pond. Waste was

inzed iIn 199 when ydroxide wash water (noradtoacttvei It received Iom a similar source (e-g. 22[-Fuilding).
luildina inlet waste as in operation ron 1944 to 1995 3. The contaminant imventory for this site is bounded by the 216-1 -14 Ditch.
rtrouted to FlDF

4 . he geology oftoth sites is similar.

5 [ he extent of contaminanon spread is hounded by the 216-1 -14 Ditch.

6 the ejinent volume discharged as compared to the soil pore volisuni suggests a potenial no
gioundwaicr impact Fron agroundwater prspeciv, remedial inestigations at other I I w asie
sites suggest that infiltration beneath ditches used to channel waslewater typically is very Itired
(DOE RL-99-07

216-S- 16D
i ItC

Ditch
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216-1-4-1t) [he 216-T 4-1D Dutch was
titch replaced INy the '21u-I-4-2 Ditch

lhe area wse backfilled and
surifsce stabibized in 199i, alone
ltl the 216-T-4-1 Ditch. This
itch. was -9 by -. 4 i (850 by
8i) and L2 ts (4 11) deep

DI4

C'16-k r
l1 WC I n III

fIe ditch iceived proCes cooling water The 21t-4- ID Ditch is analogous to the 21, I 14 Dich as indicated b, coisrucioI and poess hisiory

horn the 221-T and 224-1 Bar idings na and iralocous because of the tollowme.
the 2(02-1 Retention asinr and stera t onstnucaon and site conigtiuraion of the 216-1 - I Ditch are similar (unlined ditch)condensate from the 221-T Building and
242-1 Evaporator and decontamination The ditch connected the 221 '224-1. and" Buidings to he 2 16:-T4A Pond and later the
waste fom the 2706-T Building. The 216-T-4B Pond, similar to the 216--14 Ditch connection to the 2160. -1i Pond. Waste as
216-1 4-11) Ditch was used eom 1944 to received from similar sources,
1972, but was inactive from mid-19T7 to F fhe contarinant inven tory or this sioe is hounded b, the 216-ti-14 ]itch
mind-1964.

4 athe geology o both sites is similar.

[he extent of contaranation spread is bounded by the 216-t-14 Ditch.

6 roundwater impact is bour d the 216- -.14 Ditch. From a groundwater perspective, retiedial

inTesigaurits at other 01 waste sites suggest that infiltrtii beteath ditenes used to chantel
wastecater typically is very bmued (DOF RL-99,-2).

ihe fir st 15 nm ( t) of the Tlhe ditch received 242-f F aporator steat Ihe 216-T-4-2 Ditch is analogous to the 2164% 14 Ditch as indicated by coTsintution and process history and
Sl 1I -4-2 iich, hon tire head condcnsate and condenser cooling water. is analogous because ot the following.

ofthe unit. was part of the nd nonradioactive wastewater from I Construction and site contieuration of the 216 1.1 Ditch are similar tunlned ditch).nginal 216-1-4-1 Ditch. B1- huilding air conditioning filter units
A portion was parallel to fle old nd floor drains. The ditch was in 2. The ditch connected the 221..1 and 242-1 Buildiigs to the 216-4P Pond. similar to tire
216 -14-1 Ditch, leading to the Ieration m 1972 to 1995, when it was 216-4-14 Ditch connection to the 2164 It) Pond; however most oftie effluent was absorbed in the
2161 -413 Pond. Most of the sur nfce stabihlzed and backfilled. first quarter of the ditch. Therefore, the end ofthe ditch and the 216-1-4B Pond ofte wCre dry
q lcent was at sored in the first 3. [he contannant inventory for this site is bounded by the 216-l-I14 Ditch.
atir otthediudh. the end of

the ditch and the 2161-414 Pond 4 The geology ofboth sites is similar.
were otlen dry I be ditch ; [he extent of contamination spread is bounded by the 216- -t4 [ich.
backfiled and stabilized Ihe
diich is 5.8 tr (1750 I) tong. 6. Groundwater impact is bounded by the 2 164 14 Ditch. From a groundwater perspe-tie, remedial

4 , ( 5 t wId . and 1.2 it ) (4 lof investigatons at other O t waste sites suggest that infiltration beneath ditches used to channel

deep, wastewater typically I, c ery limited (I O&--RI.99-07).

The 216-W-lC Crib consists I received waste hrom the 2723-W and The 216- W-l WC Crib is analogous to the 216-U- 14 Ditch as indicated by the source of waste recei ed and is
,Ato independent cIlI L7V24-W laundry and Mask Cleaning hnalogous because ofthe followin.
stictures (i.e., drain fields) iFacilities I Constrction am! waste site contisauranon of the 2 6-W-1WC <,i6 (gravel-iled crnb wih PY
hncluding a central distribution

dripe and din) ines with lock ill 1  distribution liTes) and 2161 -14 Ditch tnliIed ditch; are dis eimilar it cons eueton but sIiinar im that
pipeand rai hue vii rok 6thee both are unbried.

beneath and 4243 t b u
(5,546 yards) of gravel fill to 2 [he site rece, ed waste fom the 2723-W and 2724-W I aundry and Mask Ileanina Facilities and

trade lihe 216- W ' I nb w as a replacement Jer Iaaundi% waste sen I the 216-14 Ditch

opa aied hor 198 1 i 1994 1 he eonlarrimnar intventor' Hor this site is bounded by the 216 -14 Inch
I ah side of the nb is4 m
YIS li) h 40.5 m 1 1 ft) and 4 The -eolOgy II both siEC I 11m111

8 1 119 Ii) deep ktilt II cm 5 the exteni of contrnatmion spread is bounded by the 216-1 -14 1InchK il} thick stalls lTher tis1 1 m (26 ft) Ifak alpl I her 1 e is a poteniial for grouidwater impact because the waste dischared to the crib exceeded 'mlstwIInt (266 fi ofr bepatuboiyt

ineswcLen the cnib, Ii pore vCoue, by a factor of 203
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1 he 207-1 Retention Basin received It a ste The 207-1 Retention Basin is analogous to the 216-14 Ditch as indicated by proc ss hIsrory and is
Retcuwa ilastivc.lined concrete basiin hontheI221- and224- Buildings
Maiin ditided into halves It was in whIee it was held or sampling and

operation as a retention basin di schargted to the 216- -10 Pond via the
'horn 19 2 to 1994, it is 75 by [2164 -14 Ditnh. the 207-4 Retention

' 146 by 123 hI and 2 in Basin has bcii modified (by plugging the
(6 it) deep. udet lin), conserting the function of the

basi into an e aporation pond to support
receipt of 224- Building grounds and
storm watt ranac

l-he 207-1 Retention Basin is a The retention basin received T' Plant
Relention concrete .structure, divided into process cooling and ventilation steam
Basin two sections, 75 by 37 m (246 byondensae, process cooling water ti-ott

12 it) It had a 38(A),0()0 L 'quipmeni jackets in the 221-T Building.
1.000,000-gal) capacity, Ind 224-1 Evaporator cooling water and

Periodically, Ihe sludge that low from the 221-TA Building via the
accu1lted on the botnom of the -16-1-4-2 Ditch The retention basin 'vas
basin wAits cleaned out and placed in operation from 1944 to 1995. In 1996,
n holes I cated around the 7 6 to 15 2 cm (3 to 6 in.j of contaminated
pellriser ofthe basin and Isoil, scraped from adjacent areas, were
fcer ed with clean dirt One ol deposited in the basin, followed by 20 3 to
these hole, was documented as I cm (8 to 24 in) ofclean soil
the 216-- 12 Trench

ustalogous beeaes, otthe tollowing,

. Construction and waste site conieuratiorr of the 207-' Retention Basir (con crete basin ) are
dissinilar to the 216-1-14 Ditch {unlined diuch).

2 Ihe 207-. Retention Basin was an interiiediate transfer point tor waste from the 221-1 and
224-1 Buildings to the 216-1-14 Ditch and the 216- -1) Pond.

3 'he contanminant inventory for this site is expected to be reflecti "tof the 2 16-t-14 Ditch and the
216-1-10 Pond.

4. The geology of the sites is similar.

,. Evidence of containnation spread is not evident, except for sludge 'emoted from the retention basir
and disposed in holes located around the perimeter ofthe basin and covered with cleas dirt
(documented as TPR200-W-1 II and UPR-200-W-l 12)

6. rroundwater impact is bounded by the 216-1' 14 Ditch. Ieakace has not been documented outside
the basin.

A contamination survey conducted in the basin in 1977 indicated that no smearable contammation vas found
The 207-1 Retention Basin is analogou, to the 216--14 Ditch as indicated by process history and is
analogous because of the followin.

1 iotistruction and waste site configUration of the 207-T Retention Basin (concrete basin) are
dissimilar to rhe 216-U.14 Ditch (tnlined pond)

2. The 207-1 Retention Basin was an intermediate transfer point for waste lion, the 221- and
242-1 Buildings to the 216-T-4A and 216-T-413 Pouds; howeve, tot atl ofthe waste from the
221-T and 242-1 Buildings was routed to the 207-1 Retention Basin (one branch of the
20{I-W-88 Process Sewer bypassed the 207-T Retention Basin)

3 ' he contaminant inventory is bounded by the 2164 -14 Ditch.

4. The geology ofthe sites i smilar

5. tidence ofceontannnation spread is not evident, except 'or sludge removed jom the retention basin
and disposed in holes located around the pertimeter of the basin ard covered with clean din (one such
hole was documented as the 216 1-12 'trench)

6. 1toundwatcr i'pact is bounded In the 2 16-4 - 4 litch. leakage has not be en documne nCld tside
the basin.

The 207-( * Retention Basin a a_'o7-11
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!the 21 6-1-12 Trench is a slud2e lIt recei ed ontainated sludge from the
it used to bury contatinated 207-T Retention Basin Im 1954

madenal front the
7 I Retention Ba si. It was

onV used oic. At tIhe ime of
hIunal. IS ,nrad h was the
naxnum, detected ot the sbude
1954). It has been backlilled

and stabilized It s 4 6 in by
I m (15 it by to (I) and 2.4 in

8.0 ft) deep

The 200--W-84 Process Sewer is
tndergrouttd, itdied clay
pipeline that is 40 ct (1 in)
diameter by Soo li(.625 11) Ion
and 0.6 in I t) deep, It

temnarnated at a timber headwall
Ie the flow entered the

216-4 -14 t)i tch. The piocess
sewer Ats acti Ve ion I 952 to
1984

'lte process sewer transported 22147 Plan

,rocess sower waste to the 216-11-14 Ditch

Ie
ei

rnCh u
The 216-1-12 rench Is analoaoas to the 216-1 '14 Ditch as indicated by process history and is analogous
because of the Jollowine.

IConstrtction and waste site confi ura tion of the 216-.- 4 )itch (buned concrete culverts) and
216-T-12 Trench tunlined trenchi me dissinila in construction but similar it, that th y both a t
unlined

- The 216-1-12 Trench received waste front the 2107-1 Retention Basin. similar to the 26-t-l4 Ditch
the waste deposited in the 216-f -12 Trench was sludge removed fron the 207-1 Retention Basin

I he contaminant inventory for this site is more rellectiv e of the 216- [ -4A Pond than the
216-T-26 (rib

4. The geology ot both sites is similar.

. The extent of contatmjnation spread likely will be the same for the 216-1-12 Trench, as compared to
die 216-.-1 4 Ditch, based oin the om if material disposed I sludge vs. liquid).

The sludge volute discharged and waste Iitr suggest tmnitmal potential for grounAdwater impact

t The 200-W-84 Process Sewer is analogous to the 216-1-14 Ditch as indicated by source of waste received
and point of discharue. and is analogous because ofthe following.

I. Construction and waste site coneuration of the 200-W-84 Process Sewer (vitrified clay pipe) are
dissimilar to the 216-ti-14 Ditch (unlined ditch)

2 t he 2041-W-84 Process Sewer received waste bomt the saie source P22i-I -lant) and discharged
waste to the 216--14 Ditch

3. The Contaminant inventory for this site is bounded by the 216-1 -14 Dith.

4. The geology of both sites is imilar.

5 The extent o contamnnation spread is bounded by the 216-1-14 Ditch.

6 Groundwater impact is bounded by the 216-t -14 Ditch

Sewer
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77 - Th1Ire 2001- W Process Sewer (he process sewer 'r eceved cooling water, The 200-W-89 Process Sewer is anlalo 'luo, to [he 216-1 14 .)iich as indicated by process li story and i

omeeAn n t e onfrtied QlaN i conditiowing ondensate. and floor dai unalgoors because of the tolowin.
Seer torcess Ief eriied cle vs comshe I' i nonstruction and waste site configuitti on of the 200-WM-S8 Process Sewcr vi rinied cla pipe) are

southern line extends fiom the J224- 1 building, and 242-1 trout 1944 to 1 dissiilar to the 216-1 -14 Ditch (unlined ditch )
south end of 1 Pat to the 1995 and was isolated in 1996 1he
217-1 Retention basin. the pipelites ate asociated cith the 2 The ditch connected the 221-4 and 242- 1 Buildines to the 216-4k Pond. similar to the
nortliei proces sewer line 2 2 l- I Buildin and 207-T Retention Basin 216-1 14 Ditch connection to the 216-1 -o Pond, however, one of two branches of the

xtends from the south end of 200-W-88 Process Sewer contains the 217-T Retetion Basii

SPlan and bypasses the 3 I he contaminnt insentory impact is bounded by the 216-1 -14 Ditch.
retntion basmn, connetine to the

r - )ischarge pipe I he total 4 The geology o [ both site, is similar.

dimensions are 121 i [(4330 11) 5 The extent ofeontauniation spread is bounded by the 216-1 14 Ditch.
lone and () 6 m1 (2 1t) wide The I
hunal depth is ) I ( it), 6 si oundwater impact is bounded by the 216-1 -14 Ditch. Frow a gioundwater perspective. remedial

investigations at other (It waste sites suggest that Iniltration beneath ditches used to channel
wastewater typically is very limited (DOE RI99-0).

2o0 4-l()2 TheN2O- W-102 l'jcess Sewe li The process sewer tr-ansported wastelioin The 200-W-102 Process Sewer is analogous to the 216-1, -14 Ditch ats indicated hby sOUrCCeOf wACe eced
Procss an undetround pipeline used to he 2123-W and 2724-W Laundry and and point ofdischarge, and is analogous because ofthe following

Seer mmfe lunryantask C'llans F-acilities, to theISee nansl autandMas(a ctisto Construction and waste site confiLeration of the 200-W-.102 Process Sewer uintied clny pipe) are
hmask-cleanino etlalent 1. the 216-4 -14 Ditch. A portion of the pipeline disariular to the 216-1 -14 Dirch (unlined ditch)216-t-14 Ditch It was in meaained open until 1984 to transfer
pperation tnm [944 to 91 PI iask-cleaning etuenl to the 216-j - S The 200-W- 102 Process Sewer transfen-ed waste to the 216-A-I4 - I c

Portions of the pipeline are nh. In 1981 alone, 26,25( In of 3 1 he conaminaut in tentor' is hounded h the 216.' -14 Ditch and likel will be lower due to the
associated with the aastewvater per nm r were transported in source of conma tion (2723 -W antd 2724-W I aunidry and Mask Clearing Faeihues}

37241 Puildina foundanon this process scwer.
I he process sewer is 885 im 4 1 he gecology of both sites Is sitilar.

2,9011 l long and i6 in ( f) in i he extent of contatitation spread is bounded by the 2164- 14 Dtch.
diamcme

6 T he effluent volume discharged to this crib and conmattnamai distributon is bounded by (it
116-t -14 Ditch. From a groundwater perspective. remediral investigations at other 01I w[ste si te,

suggest that infiltuation beneath ditches used to channel "astewvater typically ts very limaed
(DOE RL-99-07!
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*l'R-ZSt-i PR-20()-W I It is PR ( reP a Thi UIPR area received sludge removed
I-I I O kons san o( a nanc wtench Ioul the 2o7-1 Retenvion Hast.

adjacent to the 207-4 Reteition r Aadiological survey conducted i, 19s3
Ilasin. I Iws used oncC fiudicated icadings as high as 25 tad h at
sonetime in the 19610, to bury 2o cm i .) above the waste sludge
approximately , i In (27 Vd'l ot
sludCse scped horn the bottom

flte south side of
K0-( Retento Bastn The

sludge is covered with L2 ii

4 11) of clean soil, suirface
sailzed in I 97 The
4sntensionsae 1I.2 Wy 46 it

d40 bs 15 it) and i it 10 it

IT-( Pk-20t ia PR area This 1PR atra recci, ed sludue removed
Wt - I ' unsmit of ati naowtrench fio the 2))' Retention Basin.

wiElin 3 ,1 m t0 fl) to h I

2 074 North Retention Ilaim
concrete wull. It was used onc,
ome tie in the 1960 , Is was

du to bury appioximately 21 I
25 yd of sludge scraped rtil

the hooto, ofthe south side of
[207-k Retention lBasin Ihe
st udle is covered wilt 1 2 n
i4 (t) of elean soi. suRce

stabilized in 1997 The
tensiots at- 12.2 by 4.6 i,

(4)) by I m ft and3 fm 1t) I)

['PR -200-\W 11 is analogosss to the 216-I 114 l1tch as Idicated by precess hIstoy and is analogous
caus of the fo~lowsine

I Construction is stnilat (unlined) bUt configuration is diferent (sludie disposal trench vs liquid
transfer ditch

2 UPR-200-W-1 I received waste bot the 221 t Puilding. similar to the 216 t-14 Ditch howccet
the waste deposited in tPR-200-- Ill was shIudte deposited it, the 2-I Retettion Basit.

Sthe contaminant inventory is bounded by the 216t -14 Ditch

4 The geolog of both sites is simular.

Ihe extent of comanunation spread is bounded by the 216J-14 Ditcl but will be sigiificandy less
lo UPR-200-W- II based ot the amount (21 in- 27 yd J) and Iom of matenal disposed (sludge
vs liquid)

6. Groundwater impact is bounded hy the 2164-[ 4 Ditch; however, becauseof the low volume of
mtatenal disposed and waste o-m (sludge vs liquid), groundwater impact will be miimli

PR-200W- 112 is analogous to the 216-I -14 Ditch ts indicated by process listory and is analogous
ecause ofthe following.

1. Construclon is similai (unlned) bn coasasason is diifhren Isludge disposal lech s. lquid
transfer di ts It)

2 UPR-200-W-l 12 recesed -aste from the 221-t Building, sin
the waste deposited in tTR-200-W- 112 was sludge deposited

3 T[le contaminant inventory is bounded by the 216-1-14 Ditch

4 T he geology ofboth sites is similat

silar to she 2161 -14 DsIih hoveCiC.
in he -207-1 Retention Hasin.

[ be extent of comaninaioit spread is bounded by the 2161 -14 Ditch but will be signi cantily lcss
lor tVR-200-W-l 12 based on the amIoum 21 nt [27 yd') and tomi of material disposed (alttdoe xs
liquid).

6 Ground water ipact is bounded by Ie 216-1- 4 Ditch; howeve,, dte to the low vol ume of iatenal
disposed and Waste forn (sludge s . liquid), toundwater impact will be minimal.



Table B-1. Representative Sites and Associated Analogous Waste Sites. (26 Pages)

fhe 216%-I I Ditch is oit unlined The ditch received Waste from the PFP
ditch, active horm 1959 to 19-1, 'i1-/, 4-, and 291-Z process sewers

Iackfilled. and surface stabiuzed It the 216-I--10 Pond.
1971 I Is ditch is 797 In

12 in (2615 s b 4 Ii) and 0 m

S) deep

Characteti'ation is described in IDX RI -2003-Il

Contaminant Distribution

Contatination was detected beneath the 216-/-Il 1h ch to 12 t (40 ft) hgs. Maximumi concentrations are
present iomt 2 3 to 5.3 m (7.5 to 17.5 fi Ameiciun-24 I and putonitn weir the pIedoTinattllt mlmittt
detected at the ditch bottom. appoximately 2.3 to 2.6 m (7.5 to 8.5 it) bgs with concentrations of468 pCi g
and 2,780 pCi g. iespec ti clyII Mt ximumt cottentrations of At-24 1 (919 pCi: e) and pluton i us
(4,840 pCi ) were detected about L2 Tn(4 it) beneath the bottom of the ditch at a depth of 3.7 m (12 hi) by.
This zone of contamination mnay represent the bottom of the 216-i-I D I )ich

The 2 16-Z-ILD 216--1 1, and 216--19 Ditches were known to converge in this area to use the culven
passing beneath 16e Street. Amencium-241 and Pu-239 240 concentrations decrease with depth to cLs than
I pCi.-' at depths more than 5. t m (17.5 it) bs Other radio ti.l at ontantinfints detected is the tppeL i on
of conuamination (2.3 to 53 II 7 5 to 17 j iII bes) were Ra-226. Sr-90. and Ih-23io. with maximum
concentrations of 58 4 pCi vt, 1 07 pCi g, 2 73 p 1i g, and 8 43 p g a, respectively At more than 5.3 ms

17.5 I1) bs,. the contaminant concentrations wee less that I pk t p

Maximum plutonium concentration 4,84b p(C ."u

Maximum Ant-24 Iconcentrattor: 919 p( ig.

Maximum atrate concentration 4 mgkg

Niinte was detected 3 to 5.3 m (10 to 17.5 l) bes with the maxitmumn cotscettratio, of 43 me k at a deptih o
3 m (10 f6), decreasitte with depth to 5 3 mt (17.5 tt). TPH11 was detected 1) to 3.8 It (10 to i2 5 liI hes at a
concentration of27 isg kg. Molybdenum is the only inorganic timetal that exceeded scme-na levels in soil
sanmples iom borehole (38I8, detected 46 to 47 ms (152 to 154 5 fit) bgs at 182 mg kg.

lutonium-239, at a depth ot 2,9 m (9.5 It) bgs, was the pritnarv mattfactnred conamminant identified ding
loging, estimated at 21.400 pCi g. ontanination was not detected tiore than 3.4 tn ( I ft) bgs with tihe
Rl .8. ftiluent volume discharged to the i-Ditch area is not known. thereticre, impact to groundwater trim
the volume of effluent discharees is not known. Contaminants associated wifl, /-Ditci etfluents we e not

dcc red below 12.2 mis (40 Iif) "Elie 7-I oiches ainlv were uted to chanl wastewatet to areas ol infI Itra li on
Lather [ban to percolate waSULWMCI

rots a grouidwater perspective, temedial imvestgationsi at other 01 ' was sites suecest that iti lratin
eeath ditches tsed to chamel wastewater typically is ey limirted (DOE)I, RL-99-07(. Results of
16-Z-11 Area modenm tndicate that contaminants do not reach gtoundwater

One impottant factor to consi di mtr the determtination Ihat sites are antaogoiUs to the 16--1 1 1 )it c h ix the
Moxiissty\ ofthe 216711 and 216-Z-19 itches, the 216-1-20 Ditcl Replacement tile ield- and the toe LI
poinor oIthe 2 16--1 - ith [te ie close enough for all of these ditches to be covered by the
charactenzation efforts and results obtained lor the cpresetiatia'c site 1-/-I I I hich).

16- -- 1
1 iso h
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216-%-]1D The 216-Y-1) Ditch is an
PitcI unlined ditch, in operation Fron

1944 to 1959. backlilled, and
Surf, c stabilized in 1959 the
kith is 1,295 by 1.22 in (4,20
bc 4 It) and 0 6 In (2 11) deep.

1! 19
I itch I

I he 216-d-19 Ditch is at, unined
ddich, itt operation ionm 197 to
1981, backfillcd, and surface
stabilzed in 1981 The ditch is

S42 by 1.2 I ( 2765 b 4 I) and
.6 n (2 fi) deep TIre is .6 to

0.9 im (2 to 3 it) of clean cover
over the ditch I he di tch
teraniaes at the 216-1 -10 Pord.

The ditch rcceiv ed waste from the PFP The 216-Z-ID Ditch is analogous to the 216-.-11 Ditch as indicated by construction, Iocalion. source of
23 1-, 23 4-57 and 291 -/ process sewsers. Ivaste received and poin ol discharge. and is analogous because oI the ittlowin.
The 216-/-11) Dttch is classified as A TR1 onstiuio and waste site coitfiguraion aie similar (unlined ditches).
dispcsall sile. '

s2 [he 216-/-ID Ditch recied waste fiom a siitlar source (234-5% Iuildinle and discharged to the
216-%-1 1 Ditch

Sjhe contaminant inventory is bounded by the 216-Z-Il Ditch

4. The geology ofboth sites is stmlat

t he extent ofcontamination spread is bounded by the 216-i-11 Ditch.

6 [he effluent volume discharged to tlis ciih and coniti nan t distribution atc expected to be sinilar lo

the 216-!-I Ditch; tlerefore, the potential ofr iocundwate impact is lo I . lu a toundwatet

perspective, remedial investigatons at other O. ease sines suggest that infiltration beneath ditches
used to channel wastewater typically is 'cry limited (DOE R.-99-07).

One important tactor to consider in the detetination that the 216-/- -D Ditch is anlaogous to lhe
116-Z-11 Ditch is the proximity ofthe 216-Z-11 and 2 [6-7-19 Ditches, the 216-/-20 Ditch Replacement
tile Field. and the lower portion of the 216-1-ID Ditch. They are close enough for al[ of these ditches tohe

covered by the charactearization etlorts and results obtained for the representative site (216-7-11 Ditch)

[he ditch received waste fion, the PFP The 216-7-19 Ditch is analogous to the 216-Z-1I Ditch as indicated by construction, location, and point of
231-Z, 2:4-5Z, and 29 1-Z process sewers discharge, and is analogous because of the tollowing,

i s, heireen il and 60 k of [ e onstruction and waste ie configuation ate sitilar (ulied diutchs)
puoIu wer ]eeased to the ditch. The

216-f-9 Ditch was replaced in 1 981 bs 2 [he 216-7-I19 Ditch received waste from a sinila soune (234-5/ luilding) and discharged to the

the 216-%-2 Ditch Replacentet Iite 216-Z-I l Ditch
Field I The contaminant invenory is bounded by the 2 16-1- I1 Dttch,

4 [he geology ot both sites is similar

I he estent of contamiination spiead is bounded by the -I6-7-I I (itch.

6 uroundwater impact is bounded by the 216-Z-1 I Ditch I-rom a gioundw ater perspective, retedial

nvesticauons at other Of waste sites suggest that infiltration beneath ditches used to channel
wastewater typically is very hinted (DOE RI.-99-07,

lne important factor to consider in the dde-rmanation that the 216-7-19 Ditch ts analocous to the
216-/- 1I Ditch is the proximity of the 216-/-11 and 2 16-7-1 Ditches, the 2 16-/-20 Ditch Replacement
Tie Ii eld, and the lower portion of the 216-Z-1 [1 Ditch They ae close ensiclh lor all of these ditche to b

oCTVrod Ity the charactenation efforts and i esults obtained lor the tepresentai vc site f216-1-11 Dich
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T he 2 6-X-20 Dtl Replaceteit [he 2I6-%-2' Di ch Replacement Tile
Tleit.d Is d-ar unlined ditch, in Field received epolitia water, sieami
kperation trom 198I to 1905 Ohat condensate, storr sewer. fuilgt drains,

a back riled and surae HIFDI RAI)TI cooling water, and
stabilized in 1981. It is 463 b chemical dhrin waste from the tollowing
? mt II 19 by 10 11) will a depth buildings: 234-5Z. 231-Z, 291-Z. 232-/.
ot 2.9 m (9.5 If). Three 236-!. and 2236-!
pertorated PdIt pipe, un he

nth e the ditchp backntled
with tii el and soil.

tit 207- Retention Thsin
oist ts os lwo concrete ha sin

withit one oncrete structure.
I he iasins are separated by a
03 i (1-fi)-thick concrete wall
Sracih hasin contains a surp och

a st rp p The concrete
structure t, 15 by 12 i (5(4 by
140 it) and 1. in 111)0 1) deep and
wais in operation fron 1949 to
19 ')

The basiu received steam condensate and
cool ing water itoin the / Plant ( otriplex
(PIF, RECPI EX, 29tSack) and
released t to the 216-7 1 and 216-7-Il
Ditche

The 216-z-20 Ditch Replacement Tile Field is analogous to the 2 1-!-11 Ditch as indicated by point of
seharge and prointi ts to the representative site, and is analogous because of the fllowi nitg

I Construction and waste conlieutraion are similar, although the 216-7-24 Ditch includesl 'k
distribution piping that is hackdilled wili gratel

2 The 216-/-20 Ditch Replacement tile Field received waste tiom a similar source (2.44-5% ltildig i)
and dischared to the 216--1 I I)itch.

I The contaminant inventory hor this site is bounded hv the 216-Z- I Dcith.

4. The geology of both sites is similar

i [he extent ofeontanmination spread is bounded by the 216-%-I l Ditch.

6 Groundwater impact is bounded by the 216-/-20 Ditch. Front a groundwater perspective. remedial
invesUigations at other OU waste sites stigeest that inliltation beneath ditches used to channel
wvasiewater typicali vis very limited (Do ERI -99-07I

one importat factor to consider in tLte deternmation that the 216-Z-20 Ditch ReplacemetI Tile Field is
naloe'ous to the 216-Z-11 Ditch is the proxinity ofithe 216--1I and 216-/-19 Ditches, the 2 16-/-211 Ditch

ReplacementI Tile Field, and the low ei pontion of the 216--11 Ditch They ate close enough tr all of' these
cinches to be coveted by the characterization eflorts and results obtained for the representative site
'216-7- Ditch) t

The 207-Z Retention BastIt is analogous to the 216-/-11 it ch as indicated byv so urce of wa ste rcci ced aiid
Point ol discharge, and is analogIous bec atIse of the Followin .

I ro ustruc tion and waste site coni i aurati on oI the 217-! Ret en tion Is in I co ncrete fa sit i are
dissintilar to the 216-/-11 t)itcit unlined ditch).

2. The 207-Z Reteinuon Basin transfired waste to the 21(-!- l Iitch

I3 The contaminant nventiory fIo ths site is bounded h)y the 21s /11 Ditch

4. [he geology o Iost sites is si milar

S Extein of con(aimation is 1 ounded tis the 216-/-l [Iitch howeve , a levIe k of assiciaIed

documenatit on does not i-cveal coi taint natio is spiad outside ot if e ha sin

6 hesundwvater inpacti is boulnded by the 216-Z-It Iitch. hioweer, a review Iassocitedl
documet ration does not reveal coil ta nuna ti ot spIad outside o I the basin nd po teitial Lor
crou ndwar impaci is Iow

107-<7
Retettiont
Ilai
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iPR 2(00- h IT-200-W-1 10 isi narrow

W%\ - I 0ret ch east o , and adjacent to,
the 216-/-1 I itOCh. 1i rcceived

Contammatiited back fill maitecial

generated durine the constiction
ofthe 216-.- 19 [itch. The
IOnta mml ated back fill wIs it om
the 16--1 I Ditch I his trench is
within the same under toned
radioacti ve malt-us]zone as th
216-/-11 Ditch. 'itis one-time
release occured it 1971 and is
130 in 1425 1) lons and 4.6 i

"16-A-5
sable

Mouitntain i

!lindl

Re-resenIariv Vte
T[he 216-A-25 Gable Mountain
Pond was a 29-ha (7 1-a) pond
located in a natural depression
north of the 20.1 Area perit.eter

Iiece. [lie pond operated lrot i
1957 to 1987 The site no Onger I
rece i 'e-s c Ittue t and has a

xi sring soil cover c(nsiStilg of
sand and erasel that rangc, Ii th
(.9 to 4 it (3 to Ill) thick

PR-20( -W- I waste I nf cinated f-nm the hlPR-2'0 -W- II0 is analaous to I he 216-/- I Ditch as indicated ..y source of aste rece ced and pm inty
[26-%-I Ditch. Vs the? 16-7-Il tchch, and is analogots because of the Iilowing.

I. sstr uctiot is similal I unlined but ,ontli Ltration is di Iteteti sludue disposal it e sch liquid
transfer ditch)

2 U TPR-2o (110 received otntaminated soil, excavated dunnt' cOrsprction of the 216-/-19 Dioclh
which is a naloonius to the 21 6-i I II I )Itch.

I 'he contaminant inventory rot this site is bounded by the 216-7-I I Ditch

4 ['he geology of Ioth sites is smilat.

4 [he extent of contamination spread is bounded by Ithe 2 1 6-Z-1 I I )itch; howe ve,. because of the romi
of manral exposed Iconiaminated soil, the extent of contatinnation spread will be lower

6 Groundwater impact is bouded by the 216-iI I Ditch

'[he pond received cooling water and other
ow - ccl 'adioactie efluents from

2(4(1 East Area acilities,. including the
207-A North Retention Basin.

Charactenzation is described in DOE RI 1-2000-35

iontaminart Distribution
Radionuclides detected include An-241, .137, "o-6, St-90, Pu-239 240, 'o-99. and l-u-154 . lie
greatesi levt of contatmination at the 216- A-25 ablile Mountain Pond tyitcally is dectected and aii 5cated

with the pond bottoin; however. Sr contatination extends to a depth of 1 1 i, (37 lb C ontaumintli
concentration decreases with depth below the pond bottom. with one exception (S-90)

Strontim-90 and (Cs-I?7 are the major radiological contaminants at the lI6-A-?i ( (able Mountain Pond and
were the oil]y contaminants detected at depths greater than 4.6 in (15 lii his in signi ficant concentraiots,

the maximunt concentrations of Si-90 and (s-t37 ate 58.8 pCi g and 7.1IS pcig. 'espectively The
aximui actiit of C-137 was associated with the Hotnim of the pond. The disilbution of Si-90 does to,(

rsppear to correlate with a particular sttraigtaphic honizo and was detected throtghout the cadose zone at
i.oncentrations ranging h-or not detected to 58.N pCi g. The act cities of othec radiological containis
ItyiCadIy were less than 2 pCi wih d few exceptions aind commnily weCIe iserved at less than 4.6 i (IS 0 p)
bigs.

[MaximaCn(s-137 58 8 p(i is

Maximum St -90 180 pCi .

esiaun--L37 was the only ianinmade radionuclide detected it horcholes adjacent to the 21-A-25 s afble
Mountain Pond. Activities mnged between 11 25 and 0.4 pi ' and typically sIcurrtd less that 1 I Oir I tI

4. flow-ou a single deteenon sccUr'ed it borehole 699-5-01 ) ala depth of 1 8 m1 (59.5 III

mrourdw atet has been impacted by dischaires to the pond. mod notably v , 7P , o .50( ,i 0' Sr-I, ,J1 1964
U PR-200-I- 14

s AS'r-90 uioidwaicr plelule mritls lated o the Itlihea, side of the pond I III
rilc shokws sIrtually' no .o me't because the satcr able is ver irt I 'he p1tie, -hioh had flaa malm

c..c.enation of 1,210 pC I ill 2001. ...it expected to muose beyod its curent losco i'ontiued ..
future impacts t t udwaoltr ate n1t cexpeted at this Site- based or the low concentrations of mihi

kontiminatts icrmaii in the soils and he liTitted itfiltiation drsiig force io move contaminans fout 1t1
iadose zone to the groundwate
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Ithe 207-A Not th Retention
Basin cinsist, of three
Ilypalotjn-ined. concrete basins,
Belore the ]tner was installed. theliass s had been posted a, a
( ontamination Arca, but
c pn Ien ty thatr is no radio,, ecal
losing. Each basin is 16.8 by
p4, by 2.1 i (55 by 10 by H 0)

kIotl 50.3 n k165 t) long) and
wa in operation liom 1977 to
loo')

I he 2[6 1 26 Crib consists of
tour I. m (4 it) diameter by

.2 Im (4 If) length concrete
culverts, buried erlically with
Centers spaced 4.6 in (15 ti) apart
n a 9.1 by 9.1 by 4.6 in (30 by

30 y 15 IF) excavation.'

The basins received steamn condensate from the 207-A North Retention Basin is analogous to the 2I16-A-25 Gable Mountain Pond as
the 242-A Evaporator, and then it was indicated by source ot-waste received (242-A Evaporator Facility) and point of discharge
transferred o the 21 6-A-'5 Ci or the (207-Z Retention Basin), and is analogous because of the ollowini.
A16-II-3 Pond I I on strueti on and waste site confieu aton of the 207 -A North Retettion It sin ( concrete basin, are

dissi pilar to the 216- A-25 Gable Mountain Pond (unlined pond).

2. The 2017-A North Retention Basin transferred waste to the 2 16-A-25 iable Mountain lond.

3 The contanunant inventory for Iti s site is bounded by the 2 16-A- 25 (iable Mountain Pond.

4 [he geology is sigi fics til y di (rient (much uicker Iay et of basalt below t lie 2 16-A-25 (Giable
Mountain Pond)

Extetit of con t a Datio It spircad is bounded by the 2 16-A-?5 tKalble Mountai Pond Reviesw of
I associated documentation does not indicate that cottamination spread outside oIft he basin.

6 Groundwater impact is bounded by (lie 216-A-25 iable Mountain Pond. Because ofthe llvpalon*
liner installed in the 207- A North Retention Basin and no documenation olIhasin leakage. the
potential impact to groundwater is negligible.

Tank FariT Plant (bismuth
[Ihosphate lainhanuim Fluonide): 1955-1956.
Ithe crib received first-cycle scavenged
supernatant waste tiom the 221-t Building
via an underground pipeline and the
216-TY-201 Flush lank a1er eascadinge
through the 241-1Y-1)1, 241-T'-103, and
b41-Y-104 tanks. It also received
scavenged Bil solvent exuaction waste
Irom 'in plant' and in tatik lattm
iscaveting oparations.

Investigated in 2001 under IDlE RI 2000-38 CharactenIzaon is descnbed in 1)01E RI 2002-42 for tlis
representative site.

ontaminant Distribution

Most of the contamination is in a 16.5-I !son below ihe bottom of the -rb at 18 I The main zone of
contamination extends iorn I X to 36.5 [I(5.5 to I I n) bgs I he predominant coitaIImtani is Cfs- I37. [hi
lower portion of this zone is the approximate top of the Cold C neek unit, where ony T-99 and 11- A we
detected greater than 28,8 in (94.5 If) hgs. Ioncenurations were less than 4 pCi v cacti in this zone
Maximum ifs-IA7 concentration occurs trou the elea S site bottom and generally decreases with depth to
I in S ci fi); howe ser, the iciu nenirations of most conaminais oreured in the lowr prtion 01

this contaminated zone 34 to 36.5 0 It4( t1 im) bgs.

Maximum Cs-137 coitcentratioi. 47.9011 pi g

Maximum Sr-90 Concentration: 49,100 pCi g.

Steni ficant reducion in the le els of contamination is associated wi th iop o r the saind-doimmted -eque tce ot
he Hatford formastion and the Kold .(reek nit. RI S detee red Cs -137 [rot near the surloce I depth 
128 ft (39 it) bgs. Loe data indicate that mtiost rthe (s-I? was detected lom 18 to 91 11(5.5 Is
2 7inm bes and i distributed deeper in the vadose zone toward the south end ofthe sit, I he maximum
tocenation detectel ti y R1, is esIitmted Is) be Ir care than Ssi'( I ,

,7-\ North
Ret ion
Ba'm

K16-TI-26
rK p

IRepresentative Sire



Table B-1. Representative Sites and Associated Analoaous Waste Sites. (26 Paaesl

[lhe 216-1 -36 ('rib consists ,I's
single distribution pipe in aLgravel layer in a Icciangullar

"IIch. Backfill coe Cr5 the pipe
nd ravel. A long, narrow area

olposted contamination adjacent
o tire east side of the cri appears

to be located over Ite buried
ipeline that led the crih 'The
Ki Is 49 by k I m (160 by If, fl

and 4.6 t (15 it deep, and was

n operalnon &on 196- to 1970
or 19>.

'Ihe crib received steam condensate, ihe 216-T-36 Crib is analogous to the I6-T1-26 ('rb as indicated by process history and is analogous
deconianination waste. and miscellaneous because of the following.
vast tnfom the 221.I and 1. f.bunsiruction and waste sit configuRatton are similar22 141 vuldings, and 2706-1 kuilding
decontarnation waste I he 2 [he 216-1 -36 ril' replaced the 216-1-26 Trench and i ei ved ,waste ioun the 221I Tuildi rg.
21 6-T-36 ('ib replaced the 216-1-26 Cub. initlar to the 216-1-26 Trench.

()(- u- I lie 200. W-7 Ioipeli ie I a Waste wac received hom Plant and
IPipt line tI cm 4-in I littied cly Plant efiluent discharges to the

ndrn round prpelie that led the 241 -'I 151 Diveson Box. then the
'16-1-36 Crib, the pipeline is 2t6-T 6 Crib, and is associated with a
-- 5 00 Imi (7M ft) long and burie 10 cm (4-in. I diameter. vimilied clay

I I, (os Il II) deep. pipeline and adjacent soil.

' the contaminant i nctorN for th ia
4. The geolony of both sites I, sinila

site is rellecuive ofthe 216-T-26 irb.

5. The extent of cotnanunaiion spread is bounded by the 216-1 -26 CIII b but is sienificantly less because
it was in serice for a much shorter penod and received only 4 percent of the waste

6. ciroundwater Impact is bounded by the 2 16-126 Crib [ he contamiant inventory and small armiount
of discharge as corpared to the pore voluie suggests a low potential to eliect groundwater

[he 2(0- W-79 Pipeline is analogous to the 216-t-26 (Cib as indicated by process hstory and is analogou
ecause of the following,

I Construction and waste site eonifeuration of the 200- W-79 Proce s Sewer (vi rified clay' pipe) are
dissimilar to the 216-1 - 26 Crib (Iboned concrete culver is)

. 'he 20-W-79 Pipeline transferred 'aste to the 21 6-t.-6 Cib. wi hich replaced tire 216-1-26 n 'b
and received waste from the 221-1 Building, similar to the 216-1-26 (rb.

Ihe contorinuant in venrory for this site is bounded 1iy the 216- 1-26 rib.

4. [he geologvot Iboth sites is sintilat 1

5. The exlent ofconturnination spread is bounded by the 2 I6- 1 -26 C nh

6 (-froundwatcr impact is bounded by the 216-1-26 < til

16-,1
K nh
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1)X) RL -2mw0-i8.:'iW f kvral N"n, RJeda FwstgtinRe

IX)E RL-2002- 4 2
, Rkem;d'A u-s gut p I ci, II i a -t i rperauie Inpts ('tfludes due 1(f-It rpcraie' 'at;

Itt i RI 2ttp II .aP i lee ia ii'stigiriPn Hm the >-C 3i I Paid 7/; DrhteJtCo y l/ Wter Grop, r13 2i-: II -2 ' Pn rind biwhes (Ci tig WauterP J'rtt: tPi' 204-i'll 4 / ,nd
- ce C !g jk,,er Pru-wI te:0SG ta udnae ru prm u

Dt)L RL-96-8 1, Wasve,. IP! irupn Sur I0 Ara SI Ln's qgarns
DOFE RI -99-0,.20C- prhvUu| SHhi Plem al-d _,, 6-- I R- I iSL i m ln !an
PNN L-1 IHa r Yee ar'dwJr ' o'irn in F''pper p00;
Pt '[II -L) RI ti XiI ipc i '4' u I 1e- r bat, hucugnir

W H '-II PI69X Sr-undwa'-r !ipait I1sssmenpipep oar'p fir [he 5' t- '4/ D'A

hg below ground surtitce.

. min Caunbs per minnute.

d min disinegraions per minute
ILI lant'Ord nrrgineernrg Development Laboatory

01 operable unit
PFP Plutonium Fini rhinE Pla t.

PIF Plutonium isolation I-acihty
P"RIE Plutoniumi-iranium xtraction Plain

PVt polyviny1> chloinde
RAAIIt Radioactive Acid Diestion Teso I nit

RI- P X1 Ex Recovery t ranium and Plutonium by i-raction Plant
Ri )iOX Redaction-( xidauion Plant

RlS rudionuchde logging systeni
TT tributyl phosphate.

I I reated Efluent Diposl Faciliv.
1111 total petrolcumI hydrocarhbon.

HR, Wasie maierials ctntuimnated Nitli l'M TK'i-g o transuianc matenals havin half-lives ongter than 20 years
IR unplanned release.

I RM I 'riderground Radioactive Matenal (area)
WIDS If Iaster Iii/rn, i :. Steem


